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(54) Abstract Title: Itotetion of atiytonraiMon zones 

(57) An apparatus which comprises a zonal isolation assemblv comprising: one or more solid tubular 
memberB. each solid tubular member including one. or more external seals; one or more perforated 
tubular members each including radial passages coupled to the solid tubular members; and one or more 
solid tubular liners coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members; and a shoe coupled to the 
zonal isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the solid 
tubular liners are formed by a radial expansion process performed within the wellbore. 
Also disclosed are methods and systems for isolating subterranean zones and extracting materials from 
producing zones. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross RefeiBoce To Related Applications 

This application is a <X)ntinuatiorHrvpart of U.S. patent application serial number . 

5 09/969,922, attorney docket numt)er 25791.69. filed on 10/3/2001, that was. a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
docket number 25791.9.02. filed on 11/15/1999, that Issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the fSing date of U.S. provistonal patent 
application serial numt>6r 60/108,558, attorney docket r)umber 25791.9, filed on 

10 1 1/16/1 998, the dlsdosures of which are incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent application serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000. 

IS (3) U.S. patent appOcation serial no; 09/502,350, attorney docket no. 25791 .8.02, filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial no. 09/523^460, 
attorney docket no, 26791.11.02, filed on 3/10/200O. (6) U.S. patent application serial . 
no. 09/512.895. attorney docket no. 25791.12.02, Tiled on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/511,941, attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent application serial no. 09^68,946, attorney docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.iS. patent application serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on, 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635,, attorney docket no. 2579125.02. filed on 7/9/2000. (11) U.S. 

25 provisk>nal patent application serial no. 60/162.671, attorney docket no. 25791 .27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. proyisk>nal patent appllcatidh serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 
provi$k)nal patent appBcaUon serial no. 60/159,039, attorney docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provisipnal patent appiteation serial no. 60/159,033, attorney 
docket no. 25701.37, filed on 10/12/1999. (16) U.S. provisional patent application serial, 
no. 60/212.359. attorney docket no. 25791.38. filed oh 6/19/2000, (17) U.S. provtetonal 
patent application serial no. 60/165,228, attorney docket no. 25791.39. filed ori 
11/12/1999, (18) U.S. provistonal patent iapplk:ation serial no. 60/221.443. attorney 
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docket no. 25791.45, fiSed on 7/28/2000, (19) U.S. provisional, patent application serial 
no. BO/221,645, attorney docket no. 2579l"46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provteional patent application serial no. 60/237.334, attorney 

5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provlstonal patent application serial 
na 60/270.007, attorney docket no. 2579150, filed oh 2/20/2001; (23) U.S. provisk)ndl 
patent appfication serial no. 60/262,434, attorney docket no. 257iB1.51. filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259.486, attorney 
docket no. 25791.52. filed, on 1/3/2001; (25) U.S. provisional patent application serial 

10 rw. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application Serial no. '60/317.985. attorney 
docket no. 25791,67, filed on 9/6/2001; (28) U.3. provisional patent applteatlon serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utilify patent appBcatk>n serial no. 09/969,922, attorney docket no. 25791.69, filed on 
1O/3/20O1, the disdosures of whteh are Incorporated herein by reference. 

Background of the Invention 

This inventton relates generally to oil and gas expk)ration, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a wellbore typically traverses a number of zones within a- 
subterranean fonnattoa Some of these subtenanean zones will produce oil and gas. 
while others will not Further^ It is often necessary to isdata subterranean zones from 
25 one another In order to facilitate the exploration for and production dS oil and gas. 
Existing methods for isolating subtenanean producdcm zones in order to facffitate the 
exptoratton for and producton of oil and gas are complex and expensive. 

The present inventton is directed to overoorring one or more of the lindtatkms of the 
30 existing processes for isolating subterranean zones during oil and gas exptoratton. 

Summary of the Invention 

According to one aspect of ttve present invention, an apparatus is provkjed that 
includes a zonal isolation assenribly including: one or more solid tubular members, each 



2 



solid Uibiter member including one or more external seals, one or noore perforated 
tubular members coupled to the sofid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlGng the flow of fluldic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for nnonitoring the 
operating temperature vrithiri the perforated tubular rnqmbera, one or more pressure 
sensors operably coupled to one or more of the perforated tubular menrtera for 
monitoring the operating pressure within the perforated tubular membere. and one or 
more flow sensors operably coupled to one or more of the perforated tubular meml>ers 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a oohtroller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensore and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are fDnned by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
siAtanranean zcxie from a second subterranean zone in a wellbore Is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulare 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
within the wellbora, the perforated tubulare traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulare and perforated tubulare 
within the wellbcre, fliridldy coupling the perforated Ujbulare and the solid tubulare, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubuliare and perforated 
tubularsi nwnitoring the operating tenvoratures, pressures, and flow rat«s within one 
or nrare of the perforated tiinjlars, and controlling the flow of fluldic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a produdng subterranean zone In a wollbdre. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulare 
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within the welibore, positioning one or more perftxrated tutHitars within the weDlxm. the 
perforated tubulars traversing the produdhg subterranean zonei radially expanding at 
least one of the solid tutnilars and the perforated tubulars within the wetlixm, ftuididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 

S with the solid tubulars, flutdidy isolatirig the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidtdy coupling at least one of ttie 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates witMn one or more of the perfbrerted tubulars, 
and controlling the flow of fluldic materials through the perforated tubulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean Tone from a second subterranean zone in a wellbpre is provided that 
' Indudes means for posltloninq one or more solid tut^ulars within the wellbore. th^ solid 

15 tubulars traversing the first subterranean zone, means for posiitioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the seqond 
subterranean zone, means for radially expanding at least one of the soTid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subtenranean zone to the second subterranean zone within the wellbore external to the 
sofid tubulars and perforated tubulars, means for monitorihg the operating 
temperatures, pressures, and flow rates within one or more d the perforated tubulars, 
and means for controlling the flow (rf fluidic materials through the perforated tubulars as 
a function of the monitored operating temperaturss, pressures, and flow rates. 

25 

According to another aspect of the presait invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore. at least a portion of the wellbore 
indiiUing a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
30 within the wellbore* the perforated tubulars traversing the producing subterranean 
zxxie, means for radially expanding at least one of the soBd tubulars and the perforated 
tubulars within the weDbore. rneans f or fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone vnthin the wellbore, means for fluididy ooupiing at least one of the 
perforated tubulars with the producing subterranean zone, means for nwitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars. mid means for controlling the flow of ftukSic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pr^ures. and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly Indudihg: one or more solid tubular menr^rs. each 

10 solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior sufffaces of one or more of 
the perforated tubular mertdbers for sealing at least some of the radial passages of the 
perforated tubular menters, and a shoe coupled to the zonal Isolation assembly. At 

IS least one of the solid tubular m'emberi^ and the perforated tubidar members are fomfied 
by a radial expansion process perfomned within the wellbore. and the solid tubular 
liners are fbmned by a radial expansiofi process performed within ttie wellbore. 

AcconJing to another aspect of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone In a welltiore is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone. posiGoning one or more perforated tubulars 
each Including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tutxilars and the primary soOd tubulars. preventing ttie passage of fluids from the first 
subterranean zone to the second subtenianean zone within the wellbore e)dema1 to the 
primary solid tubulars and perforated tuibUlars. positioning one or more solid tububr 
liners within the interior of one or more of the perforated tubulars. and radially 
30 expanding and ptasticaBy djsforming the solid tut»jlar liners within the interior tS one or 
• inored the perforated tubulars to-fluidiciy seal at least sonrte of the ra 
the perforated tubulars. 
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Acoording to another aspect of the present invention, a nnethod of extracting materials 
from a producing subtefranean zone in a welll)ore, at least a portior) of the wellbore 
. induding a casing, is provided that includes positioning one or more solid tubutars 
within the wellbore, positioning one or more perforated tubulars each including one or 

S more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least oine of the solid tubutars and 
the pedbrated tubulars within the wenbora, fluidiciy coupling the solid tubulars with the 
casing, fluididy opt4)ling the perforated tubulars with the sofid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtenranean zone 

10 within the wellbore, fluidiciy ooupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plasticaify 
defonnlng the solid tubular liners within ttie interior of one or wore of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

Acoording to another aspect of the present invention, a system for isolating a first 
. subterranean zone from a second subterranean zone in a wellbore is provided that 
Includes means for positioning one or more solid tubulars vAMn the wellbore. the solid . 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each indudir^ one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranisan zone, means for radially 
expanding at leadt one of the sofid tubulars and perforated tubulars within the wellbore. 
means for fluidiciy ooupling the perforated tubulars and the solid tubulars. me^ns for 
preventing the passage of fluids fifom the first subtenanean zone to the second 

25 subterranean zone wShbr the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomring the solid tubular liners witWn the. interior of one or more of the 
perforated tububrs to fluidiciy seal at least some of ihe radial, passages of the 

30 perforated tulnitars. 

According to another aspect of the present Invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
Including a casing, is provided that indudes means for positioning one or morel solid 
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tubulars within the welltx>re, means for positioning one or more perforated tubulars. 
each including one or more radial passages within the weilixire, the perfected tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore. means for ftiddidy 

5 coupling the solid tubulars with the casing, means for fluldidy coupnng the peiforated 
tubulars with the solid tutMJiars, means for fluididy isolating ttie producbig subterranean 
zone from at least one other subterranean zone yyithin the weObore, means for fluididy 
coupTmg at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubitors to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present mvenfion. an apparatus is provided that 
15 includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular member Induding one or more extiemal seals, one or more perforated 
tubular members each Induding radial passages coupled to the solid tubuiar members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubuiar members, and a 
20 shoe coupled to the zonal isolation assembly. 

Acoording to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weHbore is pmvided that 
includes positioning pne or more solid tubulars wiOiin the welibore, ttie solid tubulars 

25 traversing the first subterranean zone, positioning one or nrxxe perforated tubulars 
each including one or nDore radial passages within tt)e welibore, the perforated tubulars 
* traversing the second subterranean zone, radially expanding at least one of thQ sofid. 
tubulars and perforated tubulars wiuiin ttre welibore, fiuldlcly coupfing the perforated 
tubulars and ttie priniary solid tubulars, preventing ttie passage of fluids from ttie first 

30 subtenanean zone to the second subterranean zone wittiin ttie wellbora external to ttie 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of ttie perforated tubulars, and Injecting a hardenable fluidic seafing material 
into ttie sealed annular regions of the perforated tubulars to seal off at least some of 
ttie radial passages of the perforated tubulars. 
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Aocxirding to another aspect of the. present invention, a method of extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the vvelIt)ore 
including a casing, is pro>^ed that includes positioning one or more send tubulars 

5 within the welibore, positioning one or more perforated tubulars each including one or 
more radiai passages within the welibore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluididy boupfing the solid tubUlars with the . 
oasbng. fluididy coupling the perforated tubulars with the soTtd tubulars, fluididy 

10 isolating the produdng subterranean zone from at least one other subterranean zone 
within the welibore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of tiie perforated tubulars to seat off at least some of the radial 

1 5 passages of the perforated tubulars. * 

Aocording to another aspect of the present invention, a system for Isdating a first 
subtenanean zone from a second subterranean zone in a welibore Is provided that 
indudes means for positioning one or nK)re solid tubulars within the welibore, the sdid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subtonanisan zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within tiie welibore, 
means for fluididy coupling the perforated tubulars and- the solid tubulars. means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore extennal to the primary sofid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic seaHng rnaterial into 
the sealed annular regions of the perforated tubulars to, seal off at least some of the 

30 radial parages (rf the perforated tiibuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a welitx)re, at least a portion of the welibore 
induding a casing, is provided that indudes means for positioning one or more solid 



.tubulars within- the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore; the perforated tubulars 
traversing the producing subterranean zone, n^eans for radially exparKjing at least one 
of the solid tut^ulars and the peiforated tutnjlars within the wellbore, means for fluldidy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the sdki tUbutars, means for fluldidy isolating the producing subtenanean 
zone from at least one other subtenaneai zone within the wellbore, means for fluldidy 
coupling at least one of the perforated tubuUirs with the producing subterranean zone, 
means for sealing off an annular region within at least one of the perforated tutkilars, 

10 and means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least soma of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus Is provided that 
15 indudes a zonal Isddtion assembly positioned within a wellbore that traverses a 
subterranean formation Induding: one or more sdid tubular members, each solid 
tubular member induding one or rmre external seals, one or mote perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular numbers and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular membera are radially expanded Into 
intimate Gontad with the subterranean fonnation. 

According to another aspect of the present ^wention, a method of isolating a first 
25 subterranean zone from a second subterranean. zone in a wellbore is provided that 
indudes posltiofiing one or nrkore sdid tubulars within the weHbore, the solid tubulare 
■ traversing the first subtenanean zone, positioniiig one or more perforated tubulars 
within the wellbore each indudinig one or more radial passages, the perforated tubulare 
travereing the second subterranean zone, radiaBy expanding at least one of the primary 
30 solid tubulare and perforated, tubulars within the wetlbore* radially expanding at least 
• one of the perforated tubulars into intimate contad .wdth the second subtenanean zona, 
fluldidy coupling the perfected tubulars and the solid tubulars, and preventing the 
passage of fluids from the flrst subterranean zone to the second subterranean zone 
within the wellbore external to the sdid tubulars and perforated tubulars. 
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Aooofxiing to another aspect of the present inventioiT, a method of extiacting materials 
from a producing subterranean zone in a weHbore, at least a portion of the weltbore 
fnduding a casing, is provided that includes positioning one or more solid tubulars 

5 within the weni)ore, positioning one Or more perforated tutMjIars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tidnilars and 
the perforated tubulars. withlri the wellbore, radially expanding at least one of the 
perforated tubulars into Intimate contact with the producing subterranean zone, fluldidy 

10 ooupfing the solid tubulars with the casing, fluididy coupBng the perforated tubulars 
with the solid tubulars, ftuididy isolating the producing subterranean zone from at least 
one other subten^nean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterraneari zone. 

IS Aooonling to another aspect of the present invention, a system for isdating a first 
subtenanean zone from a second subterranean zone in a weltt)ore 1^ provided that 
Indudes means fbr positioning one or more solid tubulars witHn the weltbore, thd solid 
tubulars traversing the first subterranean zone, means for positionbg-One or more 
perforated tubulars within the wellix)re each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars Into infimate 
oontad the second subterranean zone, means fbr ftukfidy coupling the perforated 
tubulars and the solid tubulars^ and means for preventing ttie passage of fluids from the 

25 first si^terranean zone to the second subterranean zone within the wellbore extemal to 
the solid tubulars and perforated hjbulars. . 

According to another aspect of the present Invention, a system for extrading materials 
from a produdng subterranean zone In a wellbore, at least a portlcm d^.the wellbore 
30 induding a casing, is provided that irKludes means for posSiontng one or more solid 
tubulars within the wellbore, means for positioning one or mora perforated tubulars 
within the wenbore each indudiiig one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at teast one 
of the solid tubulars and the perforated tubulars within the wellbore, rneans for radially 

10 . . 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tutxjlars with the 
casing, means for fluididy coupOng the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing sMbtenranean zone. 

According to another aspect of the present inventibn, an apparatus is provided that 
Indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and includes a perforatsd wellbore casing, inckiding: one or 
nnore sofid tubular members, each sdid tubular member induding one or nrK>re external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation asseinbly. At least one of the solid tubular 
nnembers and the perforated tubular m^nbers are formed by a radial expansion 

15 process performed within the wellbore, and at liadst one of the perforated tubular 
members are radiaOy. expanded into Intimate contact with the perforated wellbore 
casing. 

According to another asped of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated cashg that traverses the second subterranean zone, is provided that 
indudes positioning one or tnore sdid tubulars witTiin the wellbore, the solid tubtdars 
traversing the first subterranean zone, positioning, one or more perforated tubulars 
within the wellbore each Induding orie or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
sdid tubutars and perforated tubular^ within the wellbore, radially e)q>anding at least 
one of the perforate tubulars into intimate contad with the perforated casing, fluididy 
coupling the perforated tubulars and the soGd tubulars, and preventing the passage of 
fluids from the first subteirara^ zone to the second subterranean zone within the 
30 vvenboie external to the sdM tubulars and p^ 

Acconfing to a[K>ther asped of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellt)ore 
induding a.casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided thai includes positioning one or nx>re solid tubulars within the 
wellbore, positioning one or more perforated tubulars within the went>ore each Including 
one a more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the weHbore, radially expanding at least one of the perforated 
tubulars Into Intimate contact with the perforated casjng, flutdidy coupling the solid 
tubulars with the casing. fluidiGiy coupOng the perforated tubulars with the solid 
tubulars. fluididy isolating the producing subtenanean zone from at least one otfier 
subterranean zone within the wellbore. and. fluididy coupling at least one of the 

10 , perforated tubulars with the.produdngsubtsnranean zone. 

According to another asped of the present Invention, a system for Isolating a first 
subtenranean zone from a second subterranean zone in a wellbore that indudes a 
perforate casing that traverses the second subterranean zone, is provided that 

15 . indudes means for positionirig one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenwean zone, means for positioning one or more 
' perforated tubulars within the wellbore each Induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zorve, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding, at least one of the perforated tubulars into intlnr^ate 
contad with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars,. and means for prevent^g the passage of fluids firom the first 
subterranean zone to the second subtenanean zone within the wellborB extenhal to the 
eolid tubulars and perforated tubulars. 

25 

According to another asped of the pnssent invention, a system for extracting materials 
from a producing subterranean zone In a wellborB, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the producing subterranean 
zone, that indudes means for pbsitlor^ one or more solid tutHjIars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subtenBnean zone, means for radially e)q}andlng at least one of the eolid 
. tubulars and the perforated tubulars within the wellbord, means for radially expanding 
at least one of the perforated tubulars Into Intiniate contad with the perforated casing, 
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means for flukfidy coupling the solid tubulars with the casing, means for fluldidy 
coupling the perfcroted tubulars with the solid tubulais. nraans for fluldidy isolating the 
produdng su!)t6rranean zone from at least one other, subtenranean zone within the 
welibore, and means for fluldidy coupling at leost one of the perforated tubulars with 
5 the produdng subtenranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member induding one or. more external seals, one or more perfora^ 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each Including one or more radial passages, 
coupled to the Interior surfaces of one or more of the perforated tubular nr)embers. and 
a shoe coupled to ttie zonal isolation assembly. At least one of the solid tubular 
memb^ and the perforated tubular members are fomned by a radial expansion 

15 process performed within the wellbore. and the perforated tubular liners are fonmed by 
a ra(Sal expansion pn^oess perfonned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenvnean zone, radially expanding at least one of the solid 
tubidars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the prirhary solid tubulars. preventing^ the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid titulars and perforated tutujlars. posftibning one or^ more perforated 
. tubular Oners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonrting the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the praseiit invention, a , method of extnacting materials 
from a producing subterranean zone in a wellbore, at least a portion of the welltKve 
induding a casing, is provided that Includes positioning one or more solid tubulars 
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within the wenbore, positioning one or more perforated tubulars each including one or 
more radial passages within the went>or6, the perforated tutnjiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars ynMn the wellbore, fluididy coupling the solid tubulars with the 
5 casing, flutcfidy coupTtng the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zom from at least one other subterranean zone 
within the wellbore, fluidiciy coupling, at least one of the perforated tubulars with the 
producing subterranean zone; positioning one or nnore perforated tubular Nners within 
the interior of one or mm of the perforated tubulars, and radially expandirtg and 
10 plastically defomiing the perforated tubular finers within the interior of one or more of 
the perforated tubulars. 

According to another aspect <rf the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a yvellbore is provided that 

15 Includes means for posiUdning one or more soOd tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zotye, means for positioning one or more 
perforated tubulars each Induding one or niore radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling \he perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first isubterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positionlhg one or rrK3re perforated tubular liners within 
the interior of one or nfiore of the perforated tubulars, and means for radially expanding 

25 and plastlcaQy deforming the perforated tubular liners within the Interior of one or more 
of the perforated tubulars. 

. According to another aspect of the present Invention, a system for extracting materials 
(ram a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided ttat indudes means for posWoi^ one or more solid 
tubulars wHhin the wellbore. means for po^oning one or mora perforated tubulars 
each induding one or nme radial passages withbi the weBbore. the perforated tubulars 
traversing the produdng subtenanean zone, mearis for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. me^ for fluididy 
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coupling the solid tubulars wHh the casing, means for fluicfidy coupling the perforated 
tubutars with the solid tubutars. means forfluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the weilbors. means for fluididy 
coupling at least one of the perforated tubutars with the producing subterranean zone. 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radiaity expanding and plastically 
defomning the perforated tubular liners within the Interldr of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each . 
solid tubular m6mt)er including pne or more extemal seals, two or mora perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fluididy coupling tt^ perforated 

15 tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansion process performed within the wsllbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within ttie weObore, the solid tubulars traversing the first subterranean zone. positioning 
two or more perforated tubulars each induding one or mors radial passages within the 
wellbore« the perforated tubulars traversing the second subterranean zone, radially 
25 expartdlng at least one of ttie solid tubulars and perforated tidHJlars within the wellbore, 
fluididy coupling the perforated tubulars and the primary soOd tubulars, preventing ttie 
passage of fluids from the first siibteiranean zone to the second subterranean zone 
within the wellbore extemal to the primary soild tubulars and perforated tubulars, and 
preventihg fluids from passing from one of the produdng zones that has not teen 
30 depleted to one of the prbdudng zones that has been depleted. 

According to anottier aspect of the present Invention, a method of extracting materiate 
from a wellt>ore having a plurality of produdng subterranean zpneSj at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or more solid 



tubulars within the w8llt>ore, positioning two or more perforated tubulars each including 
one or more radial passages within the weill>6re, the perforated tubulars tiaversbg the 
producing subterranean zones, radialty expartding at ieast one of the soOd tutnilars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing; fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the producing subteri^nean zone from at least one other subterranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
producing subten^nean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one. of the produdng zones that has been 

10 depleted. 

According to arK>ther aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a weilbbra is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterraneari zone, 
means for positioning one or more perforat(9d tubulars each indudlng one or more 
radial passages within the weObore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least on&bf the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
prtmaiy solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the lnterioi"of one or more of the perforated tubulars, 
and means for preventing fluids from passing finom one of the producing zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least a portion of the 
weBbora irK:bJding a casing, is provided that iildudes means for positioning one or 
30 mora soTid tubutars within the weilbofB. means for positionhg one or more perforated 
tiAttos each Indudlng one or more radial passages within the wetlbora, the perforated 
tubulars traversing the producing subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fydidy coupling the solid tubulars with the casing, means for fluididy ooupEng the 
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petforated tubulars with solid tubulars, means for fluldidy Isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidtdy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, mear^ for positioning one^r mm perforated tubular liners within 
S the interfcM' of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has be^ depleted. 

According to another asped of the present Irivention, an apparatus for extracting 
10 geothermal energy from a subterranean fonnation containing a source of geothermai 
enetigy is provided that indudes a zonal isolation assembly positioned within the 
subterranean formation induding: one of more solid tubular members, each solid 
tid>ular memt>er induding one or more external seals, one or more perforated tubular 
' members each Including radial passages coupled to the solid tubular members, and. 
15 one or more perforated tidnjiar liners each Including one or more radial passages 
coupled to ti[)e Interior surfaces of .one or mors of the piarforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
mernl)ers and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another asped of the present invention, a method of isolating a first 
subterranean zone froiTi a sejDond subterranean zone induding a source of geothennal 
energy In a wellbbre Is provkted that indudes pdsitiorting one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subt^ranean zone, positioning 

25 one or nrK>re perforated tubulars each induding one or more radial passages within the 
wellbore, the peKorated tubulars traversing the second subterranean zone, radially 
expanding at least one of Ihe sdid tubulars and perforated tubulars within the wdibore, 
fluididy coupling the perforated tubulars and the primary sdid tubulars, preventing the 
passage of fluids frdm the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primdry sdid tubulars and perforated tubulars, 
positioning one or more perforated tubular Oners within the interior d one or more of 
the perforated tubulars, and radially expanding and plasticaHy deforming the perforated 
tubular liners within the ^terior of one or mora of the perforated tubulars. 
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According to another aspect of the. present invention, a method of extracting 
geothenmal energy from a subterranean geothermal zone in a welit)ore, at least a 
portion of the weilbore indudtng a casing, is provided that includes positioning one or 
more solid tubuiars within the wellbore, positioning one or more pefforatad tubulars 

5 each Including one or wore radial passages within^ the wellborn, the perforated tubulars 
traversing the siMenBnean geothermal zone, radiaHy expanding at least one of the 
solid tubulars and ttie perforated tutnilars within the welibore. fluidldy coupling the solid 
tubulars with the casing, flukUdy coupling the perforated tubulars with the solid 
. tubulars, fluidldy Isolating the subtenranean geothermal zone from at least one other 

10 subtenBnean zone within the wellbore, and fluidldy coupling at least one of the 
perforated tubulars with the subterranean geothennal zone. 

According to another asped of ttie present invention, a system for isolating a first 
subterranean zone from a second geothermal subtananean zidne in a wejlbore is 

15 provided that Indudes means for positioning one or nx>re solid tubulars within the 
wellbore, the sdld tubulars traversing the first stibterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the secorid geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 .perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the sdid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subterranean zone within the 
weDbore external to the primary solid hjbulars and perforated tubulars. 

25 According to another asped of the present invention, a system for extracting 
geothermal energy from a subtenranean geothermal zone In a wellbore. at least a 
portion of the wellbore induding a casing, Is provided that indudes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubulara each Induding one or more radial passages within the 

30 wellbore, the perforated tubulara traversing the subterranean geothermal zone, means 
for radially expanding at least one of the sdid tubulars and the perforated tubulara 
within the wellbore, means for fluidldy ooupfing the soTid tubulars with the casing, 
means for fluidldy coupling the perforated tubulars with the solid tubulara, means for 
fluididy Isolating the subterranean geothermal zone from at least one ottier 
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subterranean zone within the welllHm. and means for fluididy coupling at least one of 
the perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, ari apparatus is provided that 
S includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member indudlng one or more external seals, one or more perforated 
tutHJiar members each Including one or rriope radial passajges coupled to the solid 
tubular members, arid a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of tfie perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wetibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone finom a second sui)tenanean zone in a wellbore Is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subteoanean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbofe. fluldidy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the pertorated tubulars by further radial expansioa of the 
25 perforated tubulars within the. wellbord. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a welibore. at least a portion of the wellbore 
Including a casing, is provided that Indudes positioning one or more solid tubulars 
30 within the weBbora, positionhg one or.more perforated tiAulars within the wellbore 
each induding one or more radial passages, the perforated tubulars traversing the 
produdng subterranean SDone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluidfdy 
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isolating the producing sutiterranean zona from at least one other sutrterranean zona 
within the welll}ore, fluididy coupling at least one of the perforated tubulars with the 
producing subtenanean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. arid cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the weUbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or wore radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars witNn the wellbora, 

15 means for fluididy coupling the perforated tubulars and the solid tidMilai^, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zbne within the wellbore extemal to the soTid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present inveritk)n, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing., is provided that indudes means for positioning one or more sdid 

25 tubulars within the wellbore. means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the soDd tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars wKh the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isdaSng the producing subterranean 
zone from at least one ottier subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tutHJiars with the produdng subterranean zone, 
and means for deaning materials from the radial parages of at least one of the 
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perforated tubulars by fuilher radial expansioh of the perforated tubulars within thd 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary crbss-sectionat view illustrating the Isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustrafion of the plaoement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectiona) illustraticm of the system of Fig. 2a during the ir\iectk>n of a 
fluidic material Into the tubular support member. 

' Fig. 2c is a ooss sedional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is. a cross sediorial illustration of thQ system of F^. 2c after the tubular 
expansion cone has been completely pulled out of the weibore. 

Fig. 3 is a cross sectional Illustration of an Illustrative embodiment of the expandable 
20 . tubular members of the system of Fig. 2a. 

Fig. 4 Is a flow chart Blustration cS an illustrative embodiment of a method for 
manufacturing the expandabto tubular member of Rg. 3. 

25 Fig. 5a is a cross sectional iBustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sedldnal. Blustration of the exp^able tubular member of Rg. 5a. 
after iradiaily expanding and plastically deforming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of ttie expandable tubular member. 
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Fig. Sd is a cross sectional inustration of the expandable tutnilar memt>er of Fig. 5c 
after coupfing sealing m8mt)6rs to the exterior surface of the Intennediate unexpended 
portion of the exparidat>le tubular m6mt)er. 

5 Rg. 6 Is a cross-sectional illustration of an .exenipiary emtxxlintent of a tubular, 
expansion cone. 

Hg. 7 is a cross-sectional Illustration of an exemplary embodinient of a tubular 
expansion cone. 

10 

Fig. 8 Is a fragmentary cross sectionat illustration of an al^mative embodiment of the 
system for Isolating subterranean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members qf the systam for isolating subterranean 
zones of Rg. 1 with a solid tubular Hher. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the syst^ for Isoiating subterranean 
20 zones of Fig. 1 with a hardenabte fluidlc isealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a meStod for 
coupling one of the perforated tubular members, of the system for isoiating 
subterranean zones of Rg. 1 with the sunounding subtenanean forn^ 

25 

Fig. 12 is a fragmentary cross sectional iOustration of an embodiment of a method for 
coupling one of the perforated tubular men4}ers of the system for isolating 
subterranean zones of Fig. 1 with a sumounding perforated weilbore casing. 

30 Fig. 13 is a fragmentary cross sectional lliusti:ation of an wnbodiment of a method for 
lining one of the perforated tubular menibers of the system for Isoteiting subterranean 
zones of Rg. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative emixxliment of tiie 
system for isolating subterranean zones of Fig. 1 ttiat includes a one-way valve for 
• preventing flow fhxn a producing zone into a depleted zone. 

S Fig. 15 is. a fragmentary cross sectional illustration of an alternative emixxliment of the 
system for isolating subterranean zones of Fig. 1 in wliich the system is used to extract 
geothenifial energy from a subterranean geothernial zone. 

Detailed Descrlptloh of the illustrative Embodimerlts 

10 An apparatus and method for Isolating one or more subterranean zones from one or 
more other subterranean zones Is provided. The apparatus and rnethod permits a 
producing zone to be isolated from a nonprodudng zone u^ing a combination of solid 
and slotted tubutars. In the production mode, the teachings of the present disclosure 
may bie used In combination with conventional, well known, production completion 

15 equipment and mettiods using a serlee of packers, soiki tubing, perforated, tubing, and 
sliding sleeves, whkdi will be inserted into the disclosed a|^)aratus to permit the 
oonrndngling and/or isolation of the subterranean zones from each other. 

Refening to Fig. 1, a wellbore 105 including a casing liO are positioned in a 
20 subterranean fbmnation 115. . The subterranean formation 115 includes a number of 
productive and non-productive zones] including a water zone 120 and a tergeted oil 
sand zone 125. During exptoration of tiie subtemanean formation 115, the wellbora 
105 may be extended in a well Known manner tb traverse the various productive and 
noniHoducfiye zones, induding the water zone 120 and the targeted oH sand zone 
25 125. 

In a prefened embodiment,, in order td fluidk^ly Isolate tiie water zone 120 from tiie 
targeted oil sand zone 125, an apparatus 130 is provkied that includes one or more 
sedkms of soDd casing 135. one or more external seals 140. one or nxxe sections of 
30 perforated casing 145. one or more intermediate sections of solid casing 150, and a 
soM shoe 155: In several exenriplaryembodnnents. the perforated casing 145^^ 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135, The solid 
casing 135 may comprise any numt>er of conventional commerdalty available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises blirield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 Is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of oonventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid ctmnectors. In a prefened embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one nrK>re of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 . 

In a prefened embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and otiier materials within the interior region of the fasing 
135. in an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing, sliding 

25 sleeves, and valves niay be employed within the apparatus to provide.various options 
for iDommingling aifKJ isolating subterranean zones from each other while providing a 
fluid path to ttte surface.. 

In a particularly preferred embodiment, the casing 135 Is placed into ttie wellbora 105 
30 by expanding the casing 135 {n the radial direction into intinnate contact witti ttie intertor 
waBs of the wellbore 105. The casing 135 may be expanded fan the radial direction 
using any number of oonventional commerdaliy available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t>etween the solid casings 135 and 150 and the wellbore 105. The seals 
140 may oonriprise any numt>er of conventional oommerdaity availal>te sealing 
.materials suitable (or seating a casing in a weIlt>ore sudi as, for example, lead, rubber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
availabie from Halliburton Energy Sen^toes. The perforated casing 145 permits fluids 
and other materials to pass into and out the interior of the perforated casing 145 
from and to the annular region 165. In this manner. oH and gas may be produced from 
a producing subterranean zone within a subterranean fonnatlon. The perforated 

10 - casing 145 may comprise any number of conventional oomrnercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandabte slotted sandscreen tubular casing availabte from Petroline in Aberdeen, 

15 ScoUand. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 nnay be coupled to the solid casing 135 using any number of 
conventional commercially available pnx^Sses such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment the perforated 
casing 145 Is ooupled to the solid casing 1 35 by expandable solid connectore. 

The peribrated cas^ 145 is preferably coupled to one or more Intermediate solid 
casings ISO. The perifofated casing 145 may be ooupled to the Intermediate solid 
25 casing 150 using any nurriber of conventiona] commerciany availabte processes such 
as, for example, welding or expandable soFid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The test 
perforated casing 145 may be ooupled to the shoe 155 using any numt}er of 
conventional commercially avaiteble processes such as, for exampto, welding or 
expandable solid or slotted connectors. In a pref^red embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable soQd connector. 
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In an alternative embodknent. the shoe 155 is oou|^ directly to the last one of. the 
mtermedtate solid casings 150. 

5 In a prefenned embodiment the perforated casings 145 are positioned within the 
weObore 105 by expanding the perforated.casir>gs 145 in a radial direction into iritimate 
contact with the Interior walls of the welibore 105. The perforated casings 145 may be 
expanded in a radial direction using any nunter of oonyentional oommerdaHy available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The tntennediate solid casing 150 niay comprise 
any number of conventiohal commercially available sections of solid tubular ca^ 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casirq ISO comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intemiediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intemiediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of oonventional commercially available 
processes such as. for example, welding, or spnd or slotted expandable connectors. In 
a preferred embodiment; the tntermedlate solid casing ISO is coupled to the perforated 
. casing 145 by expandable solid oonnectoirs. The intemDediate solid casing 150 may 
comprise a plurality of such Intermediate splid casing 150. 

25 

in a prefenod mibodiment, the each Intemiediate solid casing 150 includes one more 
' valve members 170 for controlling the flow of fluids and other ifnaterials within the 
Interior region of the Intermediate casing 150. In an attemative embodiment asi will be 
recognized by personis havingj ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operafion, an inlenial tubular string with 
various arrangements of padcers. perforated tubing, sBding sleeves, and valves may be 
employed within the apparatus to provide various options for conuningfing and Isolating 
subterranean zones from each other while providing a flind path to the surface. 
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In a partlcularty prefen^ed embodlmenl, the int^^ 

wellbore 105 by expanding the Intermediate casing 150 in the radial direction Into 
Intinnate contad with the interior walls of the weDkrare 105. The Intemnediate casing 
ISO may t>e expanded in the radial direction using any number of conventional 
5 oonunerdaily available methods. ■ 

In an alternative embodiment, one or mora of the htermedlatB solid casings ISO may 
be onnttted. \n an alternative preferr^ embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 1 50. The shoe 
150 may comprise any number of conventional oommendally available shoes suitable 
for use in a viielibore such as, for example, cement fllied shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is seleCrted 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a pluraUty of seals 140) a plurality of perforated casings 145. a plurality of 
intemnediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, eaeh with one or more valve members 
160. n perforated casings 145, n-1 intennedate soM casings 150. each with one or 

25 more valve members 170. and a shoe 155. 

During operation (tf the apparatus 130, oil and gas may be controliably produced from 
the twgeted oil sand zone 125 using the perforated cas^s 145. The oil and gas may 
then be tranqxxted to a surface location using the soBd casing 135. The use of 
30 intennadiate soOd casings 150 with valve members 170 pennHs teolated secUons of the 
zone 125 to be selectively isolated for production. The seals 140 pennit the zone 125 
to be fluldidy Isolated from the zone 120. The seals 140 further pemiits isolated 
sections of the zone 125 to be fluididy isolated from each other: In this manner, the 
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apparatus 130 pemuts unwanted and/or non-productive si^tenanean zones to be 
fluididy isolated. 

In an alternative embodiment; as will be recognized by persons having ordinary skill In 
5 the art and also havirtg the benefit of the present disclosure* during the production 
'mode of operation, an intemsd tubular string with various arrangements of packers, 
perforatBd tubing, sfiding sleeves, and valves may be emptoyed within the apparatus to 
provMe vartous options for oommingling and isolating subterranean zones from each 
other while provkling a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the Intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically deformed within the welibore 105 In a conventiorial manner 
arid/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent appncatk)n serial no. 09/454.139, attorney docket no. 
25791.03.02. filed on 12/3/li999. (2) U.S. patent applteatksn serial no. 09/510,913, 
attorney docket ho. 257gil .7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350.' attorney docket no. 25791.8.02, Hied on 2/10/2000. (4) U.S. patent 
application serial nO; 09/440,336. attorney dodcet no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent applicatton serial no. .09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. petent appHcatkm serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (6) U^S. patent application serial 
no. 09/1588.946. attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 

25 applteation serial no. 09/559.122. attorney docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent application serial no. PCTAJSOO/18635, attomey docket no. 
25791.25.02, filed on 7^/2000, (11) U.S. provisk)nai patent appGcation serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999, (12) U.S. piovistonal 
paterit appficatkNi serial no. 60/154,047; attomey docket no. 25791.29. fded on 

30 9/16/1999. (13) U.S. provlskxial 4>atent appScation serial no. 60/159,082. attomey 
docket no. 2S791 .34. filed on 10/12/1999. t14) U.S. provlsibnal patent appQcatton serial 
no. 60/159,039, attomey dodcet jx). 25791.36. f8ed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159,033, attomey docket ho. 25791.37. filed 
on 10/12/1999^ (16) U.S. provisk)nai patent applk:ation serial no. 60/212.359. attorney 
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dbcket no. 25791.38. filed on 6/19C00O, (17) U.S. provisional patent application sertai 
no. 60/165.228. attorney dodcet no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisipnai patent appDcaUon serial no. 60/221 ,443. attorney docket no. 25791 .45. filed 
on 7/28/2000. (19) U.S. provisipnai patent application serial no. 60/221 .645. attorney 
.5 docket no. 25791.46. flM on 7/28/2000. (20) U.S. provisional patent applicatkm serial 
no. 60033.638. aUoihqr docket na 2S791.47. filed on 9/18/2000. (21) U.S. provisional 
patent appBcation serial no. 60/237id34, attorney docket lio. 25791.48, filed on 
10/2/2000. (22) U.S. provisional patent appOcaUon sertai no.. 60/270.007. attorney 
docket no. 25791.50. filed on 200/2001; (23) U.S. proyistonal patent appikatton serial 

10 • no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent application serial no. 60/259.486. attorney docket no. 25791.52. filed on 
1/3/2001; (25) U.S. provisional patent appfication serial no. 60/303.740. attorney dodcet 
no. 25791.61, filed on 7/6/a)01; (26) U.S. pravistonal patent application serial no. 
eo/313.4&J. attorney dddtet no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent appllcalton seiM no. 60/317.985. attorney docket no. 25791 !67. filed on 
9/6/2001; (28) US. provistonal patent applteatkm sertaj no. 60/318,386. attorriey docket 
; no. 25701.67.02. fifed on 9/10/2001; and (29) U.S. utility patent appUcatkm serial no. 
09/969.922. attorney docket no. 25791 .69. filed on 1 0/3«001 . the disctosures of wtiich 
are incorporated herein by reference, in an exemplary embodiment, the radial 

20 dearanoes between the radially expanded solid casings 135. perforated casings 145. 
intermediate secttons d sdld casing 150. and/or ttie solid, shoe 155 and the welltrare 
105 are eliminated thereby eRminatino the annuhjs between the soiki casings, the 
perforated casings 145, the intennediate sections of solkl casing 150. and/or the solid 
shoe 155 and the weHbore 105. In this manner, the optional need for filling the annulus 

25 with a filler lAaterlal such as. for example, gravel, n»y be eliminatBd. 

Referring to Figs. 2a-2a, an illustrative embodinraht of a system 200 for isolating 
suMenanean fionnalions Includes a tubular support member 202 ttiat defines a 
passage 2(^, A tubdar expanskm cone 204..that defines a passage 204a is coupled 
.30 to an end of ttie tubtdar support member 202. In an exempUtfy en4)odiment. the 
tubular expansion cone 204 includes a tapered outer surface 204b fbr reasons to be 
. described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b 6 adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended Intennediate portion 206c, another prere)q)anded end 
S 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary embodiment, the Inside and outside diameters of 
_ the pre-expanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion206a An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 the first expanidable tubxAar member 206 by a conventionat threaded connection 

An end 210a of a slotted tubular member 210 thai defines a passage 210b Is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 21 2a of a slotted tubular member 21 2 that defines a passage 
212) by a conventional threaded connection. A pre-expanded end 2i4a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second, expandable tubular meniber 214 
further includes ari unexpended Intennediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 21 4e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intennediate 
portion 214c 

25 

An end 216a of a slotted tubular menr)ber 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubirtar member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventionaT threaded connecUon. A pre-expanded end 220a of a third 
expandable tubular mentf)er 220 that defines a passage 220b Is coupled to the other 
end 218c of the stotted fajbular member 218. The third expandable tubular member 
220 further Includes an unexpended intennediate portion 220c, another pre-expanded 
end 220d. and a sealing member 220e coupled to the exterior surfooe of ttie 
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unexpended tntemnediate portioa In an exemplary embodiment, the inside and outside 
diameters of the pre^xpanded ends, 220a and 220d. of the third expandat)le tuixilar 
memt>er 220 are greater than the inside and putsMe diameters of the unexpended 
Intermediate portion 220a ' 
5 " . 

An end 222a of a tubular memlier 222 is threadak>ly coi4)led to the end 30d of the third 
expandat)le tutnilar member 220^ 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d. 214a. 214d. 220a and 220d. of the expandable tubular members. 
206. 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e. and 220e, of ttie expandable tubular members. 206, 214. and 220. respectively, 
further Include anchoring, elements fbr engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members. 210, 212, 216. and 218, are 
conventional slotted tubular membere having threaded end connections suitable for 
use in an oil or gas well, ah underground pipeline, or as a stnicturel support; In several 
alternative embodiments, the slotted tubular members, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as. for example, oil. gas and/or water from or Into a subterranean fonmation. 

In an exemplary embodinfient, as illustrated in Fig. 2a« the system 200 is initiaily^ 
positioned in a borehole 224 formed in.a subterranean fomiation 226 that includes a 
water zone 226a and a targetied on sand zone 226b. The borehole 224 may be 

25 positioned In any orientation from vertical to horizontal In an exemplary embodiment, 
the upper end of the tubular support member 202 n^ be supported in*a conventional 
manner using^ for example, a sGp Joint or equivalent device in order to pennit upward 
moveihent of the tubular support menlber and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220,. and tubular 

30 members. 210. 212. 216. and 218. 

In an exemplary embodiment, as Illustrated in Fig, 2b, a fluidic material 228 Is then 
iryjected Into the system 200, through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exempteiy embodiment, as illustrated ia Rg. 2c the continued Injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respectively. piBssurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone ttiereby radially 
expanding and plastically defonning the expandable tubular member 206 off of the 
tapered external surfeoe 204b of the tubular expansion cone 204. in particular, the 
intmnediate non pre-expanded portion 206c of the expandal)le tubular nnember 206 is 
radially expanded and plasticaliy deformed off of the tapered external surface 204b of 

10 the tubular expansion cone 204. As a. result, the sealing member 206e er^^es the 
Interior surface of the wellbore casing 104. Consequently, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the weilbore casing 104. In an exemplary embodiment, the radially expanded 
intannecfiate portion 206c of the expandiable tubular member 206 is also thereby 

15 anchored to the weilbore casing 104. 

In an exemplary embocfiment, as Illustrated in Rg. 2d. after the expandable tubular 
member 206 has been plasticaliy deformed and radially expanded off of the tapered 
external suriface 204b of the tubular expansion cone 204, the tubular expansion cone Is 

20 pulled out of the borate 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220. are radiatty expanded and plasfically defofmed off (rf the tapered extemal aurfooe 
204b of the tubular expansion cone 204. In particular, the Intenmediate nbn pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defonned off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing menriber 214e engages the 
interkir surface (rf the weilbore 224. Consequently, the r^ialty expanded intermediate 
portion 214c of the second expandable tubular member 214 is theraby coupled to the 
weHxra 224. In an exemplary embodiment, the radially expanded intermediate pcMtion 

30 214c cf the second expandable bftadar meinber 214 Is also thereby arKhored to the 
weOboiB 104. Furthermore, the continued appHcaGon of the i^Mvard force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the jxre^xpanded erid 220a <rf the third expandable tubujar member 
220. Finally, the continued application of the upward force to the tubular nyember 202 
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will then radially expand and plastically deform the tNrd expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
paiticular, the interntediate non pre-expanded portion 220c of the tNrd expandable 
tubular nmnber 220 is radially expanded and plastically defomied off (tf the teipered 

S external surf«» 204b of the tubular expansion cone 204. As. a result, the seating 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded Intermediate portion 220c of the third expandable tubular member 
220 is thereby ooupled to the wenbare 224. In an exemplary embodiment, ttie radially 
expanded intennediat^ portion 220c of the third expandable tubular member 220 Is 

10 - also thereby anchored to the wellbore 224. As a result the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operatloh of the system 10, the intermediate non pre-expanded 
portions. 206c 214c. and 220c, of the expandable tubular members, 206. 214. and 
220, raspectively. are radially expanded and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e, 214e, and 220e, are dlspiaced In the radial directipn Into engag^nent with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220. to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members. 206. 214, and 220, the shoe 208. and the slotted tubular mefTd)ers. 210, 
212, 216, and 218, do not have tb be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
rtiembers, 206, 214. and 220, and the slotted tubular rhembers. 210. 212, 216, and 

30 218. after the radial expansion process, are substantially equal In this manner, 
additional conventional tools and other conventiorttil equipment may be easily 
positioned virithin. and moved through, the expandable and slotted bibular members. In 
several altemative embodiments, the conventional tools and eqiApment include 
conventional vaMng and other conventtonal flow control devices for controlling the flow 
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of fluklic materials within iand between the expandable tubular members, 206. 214. and 
226, and the slotted tutluiar members. 210. 212, 216. and .218. 

FurthermoTB. in the system 200, the slotted tubular members 210. 212. 216. and 218 

5 are interleaved among the expandable tubular members. 206. 214, and 220. As a 
result, because ordy the Intermediate non pre-expanded portions, 206c 214c and 
220c or the expandable tubular members. 206. 214, and 220. resfyedively. are racfiaUy 
expanded and plasticatly deformed, the stotled tubular members, 210. 212. 216, and 
218 can be conventional slotted tubular members thereby ^nificantiy reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions. 206c. 214c, and 220c. of the expandable tubular members, 
206. 214, and 220, respectively, are radially expanded and plastically defonned. the 
number and length of the interleaved slotted tubular members, 210. 212, 216. and 218 
can be much greater than the number and length of the expandable tubular members. 

15. In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions. 2p6c 214c. and 220c of . the expandable tubular members, 206, 214. and 
. 220, is approximately 200 feet, and the total length of the slotted tubular members. 
210, 212, 216, and 218. is approximateiy 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the welibore 224 by radially expanding and pjasticaliy deforming a total length of only 
approximately 200 feet 

Furthemnore, the sealmg members 206e. 214e, and 220e. of the expandable tubular 
members, 206, 214. and 220, respectively, are used to couple the expandable ftibular 
25 members and the slotted tubular mehf^rs, 210, 212. 216, and 218 to the welibore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the welibore 224 may be large enough to effectively elindnate the possibiOty of 
damage to the expandable tubular menibers and slotted tubular members during the 
plaoement of the system 200 within the welibore. 

30 

In an exemplary embodiment, the pre-expanded ends. 206a, 206d, 214a, 214d. 220a, 
and 220d. of the expandable tubular members. 206. 214. and 220. respectively, and 
the stotted tubular members. 210. 212, 216, and 218. have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the Intermediate non pre-expanded portions. 206c 214c and 22dc of the 
expandatrfe tubular members, 206. 214, and 220. respectively, have outside diameters 
of 7.625 Inches; the slotted tubular members. 210, 212. 216, and 218. have Inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
5 Intermediate portions. 206c 214c and 220c of the expandable tubular members. 206, 
214, and 220. are equal to 7.675 Inches; and the Wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a. 206d, 214a, 214d, 220a. 

10 and 220d. of the expandable tubular members, 206. 214. and 220. respectively, and 
the slotted tubuter members. 210. 212. 216. and 218. have outside diameters and wall 
tNcknesses of 4.600 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intemnediate non pre-expanded portions, 206c 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220; respectively, have outside diametere. 

15 of 4.000 Inches; the slotled tubular members, 210, 212, 216, and 218, have Inside 
(tiameters of 4.000 Inches; after the radial expansion, the Inside diameters of the 
Intemriediate portions. 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has ah Inside diameter 
of 4.892 inches. i 

20 . 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas. and/or water into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3. an exemplary embodiment of an expandable tubular member 
300 w« now be described. Tile tubular member 300 defines an Interior region 300a 
and includes a first end 300b Including a first threaded connection 300ba. a firet 
tapered portion 300c an intemiediate portion 300d. a second tapered portion 300e, 
and a seosfKl end SOOfindudtng a second threaded oomiecfion 3^ The tubular 

30 member 300 further preferably includes an intermediate sealing member 300g that is 
coupled to the exterior surtiaoe of the fritermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially anriular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional conornercially available materials such as. for example. Oilfield Country 
Tutnilar Goods (OGT6), 13 chromtum steel tubing/casing, or L83, J^, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantialiy circular cross section. Furthermore^ in an exemplary embodiment, the 
interior region 300a of the tubular member Includes a first insMe diameter Dt, an 
intermediate inside diameter Dmt. and a second inside dianoeter D2. In an exemplary 
embodiment, the first and seoomi Inside diameters. bi and O2. are substantially equal. 

10 In an exemplary embodiment, the first and second inside diameters, D^ and D2. are 
greater than the intermediate inside diameter Dimt. 

The first end 300b of the tubular member 300 Is coupled to the Intermediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the Intennediate portion by the second tapered portion SOOe. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than, the outside diameter of the 
intennediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular nDember 300 include wall thid^nesses, ti and t2, respectively. In ah 

20 exemplary embodiment, the outside diameter.of the Intermediate portion 300d of the 
tubular menDber 300 ranges fixm about 75% to 98% of the outside diameters of the first 
and second ends. 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tm- 

25 in an exemplary embodiment, the wall thldcnesses ti and tj are substantially equal in 
order to provide substantially equal burst strength for the first and second ends. 300a 
and 300f, of the tiA>ular member 300. In an exemplary embodiment, the wall 
thicknesses. t| and t^. are both greater than the vyail thtekness ttir in order to opttmally 
match the burst strength of the finst and second ends, 300a and 300f. of tt|» tubular 

30 member 300 with the intemnediate portkm 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are indlr^ at an angle, a, relative to the kmgltudtnal direction ranging from about 0 to 
30 degrees In order to optimally fadfitate the radial expansion of the tubular member 
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300. In an exemplary embodiment, the first and sea»>d tapered portions, 300c and 
300e. provide a smooth transition t)etween the first and second ends, 300a and 300f. 
and the Intemnediate portion 300d, of the tut>ular number 300 In order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intennediate portion 300d of the tubular member 300. In an exemplary ennbodhnent, 
the Intermediate seaBng member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 

10 - 305, or other preexisting stnicture, after the radial expansion and plastic defonnation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intennediate sealing member 30bg has a substantially annular cross 
section. In an exemplary emixxUment. the outside diameter of the intennediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intennediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intennediate sealing member 300g may be fabricfated 
from any number of oonventicxial conunercteilly available materials such as. for 
example* thermoset or thermoplastic polymers. In an exeniplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded Intennediate portion ,300d of the tubular member. 
300 with the weHbore casing 305. In several altemattve embodiments. 4he sealing 
member 3(X)g includes one or more rigid anchors for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically defomned intennediate portion 

25 300d of the tubular mentber 300 to the wellbore casing. . 

Referring to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps ot (1) upse 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress refeving both expanded upset ends ^ 

415; (4) fomting threaded connections bi both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intennediate portion of the titular member in step 425. 
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As Wustrated In FIG. Sa, in step 405, both ends, 500a and 500b. of a tutiular member 
. 500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses t| and Xz. The intermediate 
portion 500c of the tubular member 500 Includes the watt thickness t^r and the interior 

5 diamiBter Dm* In an exemplary embodiment the wall thicknesses tt and iz are 
substantially equal in order to provkie burst strength that is substantially equal along . 
the entire length of the tubular merTd>er 500. In an exemplary embodiment the wall 
thteknesses ti and U are both greater than the wan thkdoiess tmr in order to provkie 
burst strength that Is substantially equal along the entire length of tha tubular member 

10 500, and also to optimally facilitate the formation of threaded oohnecttons in the first 
and second ends, 500a and SOOb. 

As illustrated in Fig. 5b. in steps 410 and 415, both ends. 500a and 500b, of the tubular 
merrter 5(K) are radially expand^ using oonventkmal radial expansion methods, and 

15 then both ends. SOOa and 500b, of the tiAxjlar member are stress relieved. The 
radially expanded ends. 500a and 500b. of the tubular meniber 500 include the jnterlcMr 
diameters Di and Da. In an exemplary embodiment the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In. 
an exemplary embodiment, the ratio of tiie interk)r diameters Di and D2 to the interior 

20 diameter Dint rariges from about 100% to 120% in order to facilitate tiie subsequent 
radial expanston of the tubular member 500. 

In a prsferred embodiment the relationship between ttie wall ttiicknesses ti, t2. and %hi 
of the tubular member 500; ttie inside diameters. Dt . Da and Dint of the tubular member 
25 500; ttie inskte diameter D^tom of ttie wellborB casing, or other structure, ttiat the 
tubular member 500 will be Inserted into; and ttie outside diameter Dom of the 
expansion cone ttiat will be usidd to radially expand ttie tubular monber 500 wittiin the 
wetlbore casing is given by ttie foik}wing expr^ston: 

DweUbore-2 ^^[(r, -iff^)*D^ +^iwr ♦^iivr 1 • 

30 

where ti sts; and 
Di = D2. 

By satisfying the relationship given in Equation (1), -ttie expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generaDy, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomiation of the tubular member 500 for fabricating 
5 and/or repairing a wetlbore casing, a pipeline, or a structural support 

As illustrated in nO. 5c In step 420, conventional threaded conrtecBons, SOOd and 
SOOe, are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and 500e,.are provided 
10 using conventional processes for forming pin and box type threaded connecBofis 
available from AtlasrBradford. 

As Illustrated in Fig. 5d, in step 425, a sealing member SOOf is .ttien applied onto the 
outside diameter 61 ttie non-expanded intermediate portion 500c of the tubular meinber. 

15 500. The sealing member SOOf may be applied to the outside diameter of the non- 
expanded intemfiediate portion 5p0c of the tubular member 500 using, any nurnber of 
conventional convnerciaBy available methods. In a preferred embodiment the baling 
member 500f Is applied to the outside diameter of tiie intennediate portion 500c of the 
tubutar member 500 using oommerdally available cherrvcai and temperature resistent 

20 adhesive bonding. 

in an exemplary embodiment, the expandable tubular members. 206. 214. and 220. of 
the system 200 are substantially Identical to, and/or incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expan^on cone 600 for 
radially expanding the tubular members 206, 214, 220, 300 and 500 win now be. 
described. The expansion cone 600 defines a p^sage 600a and includes a front end 
605, a rear end 610. and a radial expansion si9tiUon 615. 

30 

In an exel1^3taryen1bodin^lent the radial expansion section 615 includes a first conical 
Outer surfeoe 620 and a second cortical outer surface. 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
includes an angte of attadc 02. In an exemplary embodiment, the angle of attadc 01 is 
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greater than the angle of attack 62. In this manner, ttie first conical outer surface 620. 
opfnnafly radlany expands the intermediate portions, 206c 214c. 220c, 300d. and 500c, 
of the tubular cnemt)ers, 206, 214. 220, 300, and 500. and the second conical outer 
surface 525 optimally radially expands the pro-expanded first and second ends. 206a 
and 206d, 214a and 214d, 220a and 220d. 300b and 300f, and 500a and 500b. of the 
tubular members. 206. 214^ 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack oi ranging from about 8 to .20 
degrees, and the second ooniCBl outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees In order to optimally radially expand and plasttoally 
deform the tubular membere, 206, 214, 220, 300 and 500. More generally, the 
expanston cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of ttie expanston cone 600 to ttie 
rear end 610 of the expansion cone 600. 

Referring to Rg. 7. another exemplary emt>odiment of a tubular expansk>n cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exernplary embodiment, tiie radial expansion, sectton 715 
Includes an .outer surface havirig a substantiatly parabolic outer profile thereby 
providing a parabdokl shape. In this manner, the outer surface of the radial expansion 
section 715 provides an angle of attack thai constantly decreases from a maximum at 
ttie front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolic outer profite of Uie outer surface <rf ttte. radial 
expanston sectton 715 may be formed bsing a plurality of adjacent disqete conical 
secttons and/br using a oontinupi^ curved surface. In ttiis manner, tiie region of Ore 
outer surface of the radial expansion section 715 adjacent to ttie front end 705 of ttie 
expanston cone 700 may optlnnally radially expand ttie intermediate porttons. 206c 
214c 220c. 300d, and 500c of ttie tubular members, 206, 214. 220, 300, and 500, 
wh^e ttie region of ttie outer surface of the radial expanston sedtton 71 5 adjacent to the 
rear end 710 of ttie expanston cone 700 may optimally radially expand the pre- 
expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f, and 500a and 500b. of the tubular nriembere^ in 
an exemplary embodiment, ttie paraboOc profile of ttie outer surf ace of ttie radial 
expanston sectton 715 is selected to prp\^'de an angle of attack ttiat ranges from about 
8 to 20 degrees in the vicinity of ttie front end 705 of ttie expanston ctine 700 and an 
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angle of attack in the vicinity of the rear end./IO of the expansion cone 700 from atx)ut 
. 4 to 15 degrees. 

In an exeniplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or incorporates one or 
more of the teachings of the expansion oones 600 and/or 700. 

In several altehiattve enti)odiments, the teachings of the apparatus 130. the system 
200. the expandable tubular member 300. the method 400. and/a the expandable 
10 tubular member 500 are at least partially oombined. 

Referring to Fig. 8. In an alternative embodiment, conventional temperature, pressure, 
and flow sensors. 802. 804. and 806, respectively, are operabty coupled to the 
perforated tubuiars .145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802, 804. and 806, respecUvely, in tum are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the (low control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9. In an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially exparlding and 

25 ptesttcally defonning the solid tubular mender into engagenwnt with the perforated, 
tubular menrtber in a conventional manner and/or using one or mxe of the radial 
expansion methods disclosed in one or more of the followlrig: (1) U.S. patent 
application serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. petent applkstion aerial no. 09/510,913, attorney docket no. 25791.7.02. filed 

30 on 2/23/2000, (3) U.S. patmt appKcatkm serial no. 09/502,350, attorney docket no. 
25791.8.02, med on 2/10/2000. (4) U.S. patent appUcatkm serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent appOcatton serial 
no. 09^23,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no, 09/511,941, attorney docket no. 25791.16.02, filed 
on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent application serial . 

5 no. PCT/USOO/18635. attoniey docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
provisional patent application serial no. 60/162,671. attorney docket no. 25701.27, filed 
on 11/1/1999. (12) U.S. provtstorial patent application serial no. 60/154,047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provistonal patent appOcation serial 
no. 60/159,082. attorney dodcet no. 25791,34, filed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 60/159,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 10/12/1999, (16) U.S. pro>dsional patent applicatkm serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonal 
patent applicatkm serial no. 60/165,228. attorney docket no. 25791.39, filed on 

15 11/12/1999, (18) U.S. provistonal patent applk^oh serial no. 60/221.443. attorney 
dodcet no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent applicaflon serial 
no. 60/221,645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. pnovislbnal 
patent api;Hicatton serial no; 60/233,638. attonney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent apprication serial no. 60/237.334, attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal patent application serial 
no. 60/270.007, attorney docket no. 2^791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262.434. attorney docket no. 25791.51, filed on 
. 1/17/2001; (24) U.S, provistonal patent applicator) serial no. 60/259.486, attorney 
dodcet no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent applicatton serial 

25 no. 60/303,740. attorney dodcet no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appR^tton serial ho. 60/313,453. attorney docket no. 25791.59. faed on 
8/20/2001; (27) U.S. provistonal patent appfication serial no. 60/317.985, attorney 
dodtet no. ^91.67; filed on 9/6/2001; (28) U.S. provistonal patent applicatton serial 
no. 60,318.388. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utRIfy patent appltoaton serial no. 09/969,022, attorney docket no. 25791.69, filed on 
10/3/2001, the disdosures of whtoh are inoorporated herein bf reference. In this 
nnanner, the sdto tubular rnemt>er 905 fiuldidy seals the radial passages formed In the 
perforated tubular member 145 thmeby preventing the passage of fluidic materials 
and/or fomiation materials through the perforated tjbutor 
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Referring to Rg. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular rmnnbers 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a dosed ended, pipe 1010 having one or mora radial openings 1010a within 
the one perforated tubular member 145. Conventional seaOng members 1015 and 
1020 then seal the Interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. . The hardenable Huldlc seafing material 1005 is then 
ii^eded into the radial openings in the one peifbratad tubular member 145. The 
10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove ariy excess cured sealing material 
15 from the interior surface of the one perforated tubular member 145! In an exemplary 
embodiment the hardenable fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment as Illustrated In Fig. 11, one or tnm of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 deformed Into contact with the surrounding fonnation 125 thereby compressing the 
surrounding formation. In this manner/the surrounding fonnation 125 is maintained in 
a state of compression thereby stabilizing the sunouriding formation, reducing the flow 
of loose particles from the surrounding fonnation into the radial openings of the 
perforated tubular member 145, and enhancing 8ie recovery of hydrocarbons from the 

25 surnouriding formation. 

In an alternative embodiment a seisrruc source 1105 is positioned on a surface 
location to thereby impart seismic energy into the fonnation 125. In this manner, 
partldee lodged In the radial openings in the perfbrated tubular member 145 may be 
30 dislodged from the radial openfrigs thereby enhancing flie subsequent recovery of 
hydrocartxms from the forrnaticm 125. 

In an alternative embodiment after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the surrouncfing formation 
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125, thereby ooufrilng the perforated tubular member 145 to the surrounding fbrmatibn. 
an Impulsive load is applied to the perforated tubular memb^. The impulsive load'may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load Is then transferred to the surrounding formation 125 
S thereby conipacting and/or sturnfying the surrounding fonnation. As a result, the 
recovery of. hydrocariy>ris firom the formatkin 125 te enha^ 

In an alternative embodiment, as Illustrated In Fig. 12, a welbore casing 1205 having, 
one or more perforations 1210 is positioned wIMn.the wellbore 105 that traverses the 

10 • formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular manors 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellt)ore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression therely stabilizing the sum>unding 

15 formation, reducing the flow of loose particles from the surrounding formation bito ttie 
radial openings^ of the perforated tubular menU)er 145, and enhancing the recovery of 
hydrocarbons from the surrounding fomiation. 

In an alternative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seisniic energy ifito the fonnatlon 125. In this manner^ 
.particles lodged In the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartxHis from the formation 125. 

25 In an alternative embodiment, after the perforated tubular memt)er 145 has been 
radially expanded and plastically formed into contact with the wdlbore casing 1205, 
thereby coupling ttie perforated tubular reenter 145 to the sunoundiiig formation, an 
impulsive load Is applied to the perforated tubular member. . The intpulslvB load may be 
appBed to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load Is then transferred to the surrou^ 

thereby compatf ng and/or slunrifying the surrounding fonration/ As a result, the 
reoovery^of hydrocarbons from the fomiation 125 is enhanced. 
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Referring to F^. 13, in an attemaitive embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular mennbers 145 by radially 
expanding and plastically defom^ng the perforated tubular member Into engagement 
with the perforated tubular member In a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the (bUowing: (1) U.S. 
patent application serial no: 09W54,139, attorney docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S.. patent appllcatkm serial no. 09/510,913, attorney docket no. 
25791.7,02, filed on 2/230000, (3) U.S. patent application serial no. . 09/502,350, 
attorney docket no. 25791.8.02, filed on 2/10«)00, (4) US! patent apptlcatton serial 
10 ho. 09/440.338; attorney docket no. 25791.9.02, filed on 11/15/1999. (6) U.S. patent 
appHcation serial no. 09/523.460. attorney docket no. 25791.11 .02, filed on 3/10/2000, 
(6) U.S. patent applteation serial no. 09/512.895. attorney docket Yio. 25791 :12.02, filed 
on 2/24/2000, (7) U.S. patent appfication serial no. 09/511,941. attorney docket no. 
25791.16.02, filed on 2/24/2000,. (8) U.S. patent appllcatton serial no. 09/588.946. 
15 attorney docket no. 25791.17;02, filed on.6/7/2000, (9) U.S. patent appttcatlon serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4C6/2000, (10) PCT patent 
application serial no. PCTAJSOa/18835. attoowy docket no. 25791.25.02. filed on 
7/9/2000, (11) U.S. provisional patent applicatton serial no. 60/162,671 . attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 
20 60/154.047, attomey docket no. 25791,29. filed on 9/16/1999, (13) U.S. provisional 
patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provlstonal patent applteafion serial no. 60/159,039, attomey 
docket no. 25791.36, filed on 10/12/1999. (15) U.& provistonal patent applteatton serial 
no. 60/159,033, attomey docket no. .25791.37. filed on 10/12/1999. (16) U.S. 
25 provistonal patent application serial no. 60/212,359. attomey docket no. 25791 .38, filed 
on 6/19/2000. (17) U.S. provisional patent applteatton serial no. 60/165,228. attorney 
docket no. 25791 .39. filed on 1 1/12/1999, (IB) U.S. provistonal patent appllcatkjn serial 
no. 60/221 .443, attc^ey docket no. 25791,45, filed on 7/28/2000, (10) U.S. provistonal 
patent applteatton serial ho. 60/221,645. attom<^ docket no. 25791.46, filed on 
30 7/28/2000. (20) U.S. provisional patent apiAcatton serial no. 60/233,638, attomey 
docket no, 25701.47, fitod on 9/ia«00d. (21) U.S.- provistonal patent appflcatton serial 
no. 60/237,334, attomey docket no. 25791 ;46. filed on 10^2000, (22) U.S. provistonal 
patent appllcatton serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provision^ patent appTicatton serial no. 60/262,434, attomey 



docket IK). 25791.51. f9ed on 1/17/2001; (24) U.S. provisional patent appllcdtion serial 
ho. 60/259.466. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal 
patent application serial no. 60/303.740. attorney docket no. 25791.61. filed on 
7/6/2001; (26) U<S. provistonal patent application serial no. 60/31 3.453, attorney docket 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent appltoation serial no. 
60/317.985, attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent appficaton serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
0/10/2001; and (29) U.S. ufiHty patent applicafion serial, no. 09/969,922, attorney docket 
no. 25791.69. filed on 10/3/2001. the dlsctosures of wtiich are incorporated herein by 

10 reference. In this manner, \he perforated tubular nnember 905 nrKXlifies the flow 
. characteristics of the peribrated tutHilar nnember 145 ttiersby penmitting the operator of 
the apparatus 130 to modify the overall flow characteristk:s of the apparatus. 

In an alternative embodinnent, illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluidkdy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, ttiat extract hydrocarii>ons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being exttacted from zone A will not fkiw into the depleted zone 
B. 

20 

in an. alternative embodiment, as illustrated In Fig. 15, the apparatus 130 is used to 
extract geottiemnal energy from a targeted subterranean geothermai zone 1505. In this 
manner, the operatbnal efficfency of ttie extractkm of geottienmal energy is significaritly 
enhanced due; to the inpFeased internal diameters, of ttie various radially expanded 
25 elements of ttw appar^us 130 ttiat pemnit greater volumetric fkiws. 

In an alternative embodiment, the perforated tubular menr^rs. 145, 210, 212, 216, 
218; aiKl 1305 of ttie apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular menters. in an exemplary embodiment, the amount of further radial 
30 expanston required to dean ttie radial passages of ttie perforated tubular members 
145. 210.^12. 216. 218. ahd 1305 of ttie apparattjs 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolatk>n assembly including 
one or more solid tubular rnembers. each soiki tutelar member Including one or more 
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external seals, and one or more i>erforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal Isolation assembly further Includes one or more Intermediate 
solid tubular members coupled to and interleaved among the . perforated tubular 
5 members, each Intemnediate solid tubular ftienter including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for controlling the flow of fkiidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennedlate solid tubular 
members Include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
Includes one or OKxe primary solid tubulars, each primary solid tubular including one or 
more external anriular seals, n perforated tubulars coupled to the primary sdGd 
tubulars, and n-1 Intennediatd solid tubulars coupled to and interleaved anxHig the 
15 perforated tubulars, each Intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing thQ second subtenranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars. and preventing the passage of fluids from the 
first subtenanean zone to the second subterranean zone within the wellboris extemal to 

% the solid and perforated tubulars. 

A.method of extracting materials from a producing subtenanean zone in a wellbore. at 
least a portion of the wellbore indudiiig a casing, has also been described that includes 
positioning one or more prirnary solid tubulars within the wellbore. fluididy coupSng the 
30 primary solid tubulars with the casing, posittonlrig one or more perforated tubulars 
within the wellbore, the perforated tubulars tnaversing the producing subterranean 
zone, flukJidy coupling the perforated tubulars with the primary solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the weObore. and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes oontroBably fluididy decoupling at least one of the perforated tubitfars from at 
least one other of the perforated tubidars. 

5 An apparatus has also been described that includes a subterranean fonmation Including 
a weilbore, a zonal isolation assembly at least partially positioned within the wellbore 
that Includes one or more soGd tubular members, each, solid tubular member including 
one or more extamal seals, and one or more perforated tubular members coupled to 
the soHd tabular members, and a. shoe positioned within the wellbore coupled to the 

10* zonal isolation assen*ly, wherein at least one of the soM tubular members and the 
perforated tubular members are fonned by a radial expansion process performed within 
the wellbore. in an exerr^lary embodiment, the zonal Isolation assembly further 
includes one or more Intennediate solid tubular members coupled to and Interleaved 
among the perforated tubular members, each Intemnediate solid tubular member 

15 including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the Intemiedlate solid tubular members 
are formed by a radial expansion process perfonned within the wellbore. In an 
exemplary embodiment, the zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
Intermediate soM tubular members include one or more valve members for controlling 
the flow of fluRds between the soOd tubular members and the perforated tubular 
members. 

25 An apparatia has also been described that includes a subtenranean formation including 
a wellbore. a zonal isolation . assembly positioned within the wellbore that includes one 
or more primary solid tubulars. each primary solid tubular Including one or more 
extamal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars. and n-1 intermediate solid tubulars oouptod to and interleaved among the 

30 perforated tubulars. each intennediate solid tubular including one or more extemai 
annular seals, and a shoe ooiq)ied to the zonal Isolation assenibly. wherein at least one 
of the primary solid tububrs, the perforated tubulars, and the Intermediate solid 
tdMJlars are formed by a radial expansion process perfonned within the weQbore. 
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A method of isdating a first subterranean zone from a second subteiranean zone in a 
wellbore has also been described that includes positioning one or more primary soKd 
tubuiars within the wellbore, the primary soTid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars witiiin the wellbore, the perforated 
5 tubulars traversing the second subterrariean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars vmn the wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone' within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casirig. has also been described that Includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subtenranean zone, radially expandirig at least one of the primary solid 
tubulars and the perforated tubulars within the weObore, fluididy coupling the primary 
solid tubulars with the casing, fluidicly coupling the perforated tubulars with the primary 
solid tubulars. fluidicly isolating the produdng subtenanean zone from at least one 
other subterranean zone witNn the wellbore. and fluidicly coupling at least one of the 

20 perforated tubulars with the prodqdng subterranean zone. In an exemplary 
embodiment, the method further indudes controllably fluidicly decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also beeri described that indudes a subterranean formation indudihg 
25 a weRbore, a zonal isdation assembly positioned ^^thin the W6lltx)re that indudes n 
solid tubular members positioned within the wellbore. each solid tubular member 
inducHng one or more external seais, and n-1 perforated tubular members positioned 
within ttie weDbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal Isolation assembly. In an 
30 exemplary embodiment, the zonal isol9tion assembly further ooiriprises one or more 
vahfe members for controB'mg the flow of fhd ds between the solid tubular menibers and 
the perforated tubular members. In an exemplary embodimerit, one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between the sqQd tubular nwimbers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
w^bore has also been described that includes noeans for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subtenranean zone, means for positioning one or more perforated tubulars within the 
weHbore. the perforated tubulars traversing the second subterranean zone, means for 
fiiMidy coupling the perforated tubulars and the primary soTtd tubulars, arid means for 
preventirig the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solM tubulars and he 

10 perforated tubidars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
means for posWonHig one or nriore primary solid tiAiilars with^ the wellbore, means for . 

is fliMidy coupling the primary solid tubulans with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing |he 
producing subterranean zone, nneans for fluidicty coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the producing subterranean zone 
from at least one other subtenranean zorie within the wellbore, and means for fiuididy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system furthdr includes means for contriollably 
nuidldy decoOpling at least one of the perforated tubidars from at least one other of the 
perforated tubulars. 

25 A system for Ksoiatirig a first subterranean zone from a second subterranean zone In a 
wellbora has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first . 
si^tertanean asone, means for positioning one or more perforated tubulars within the 
wellbore. the prorated tubulars Iraversbig the second sid>terranean zone, means for 

30 radial^ expanding at least orte of the prirnary solid tubulars and perforated tid)ulars 
within the wellbore,. means for fluididy coupling the peritorated tubulars and the primary 
soOd tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A.system for extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

5 positioning one or more perforated tubutefs within the weDborei. the perforated tubulars 
traversing the producing subterranean 2XM. means for radially expanding at least one 
of the primary solid tubiriars and the perforated tubulars within the wellbore. means for 
fluWIdy coupling the primary solid tubulars with the casing, means for fluididy coupRng 
the perforated faibidars with the solid tubulars, means for fluididy isolating the 

10 pnxJudng subterranean zone frtim at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
the produdng subtenanean zone. In an exemplary embodiment the system further 
Indudes means for contrdlably fluididy decoupling at least one of the perforated 
tubulars from at least one ottier of the perforated tubulars. 

15 ■ 

A system for isolating ^subterranean zones traversed by a wellbore has also been 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a vah^eable passage coupled to an end of the tubular liner, 
wherein the tubular liner Indudes one or more expandable tubular members that each 
indude a tubular body comprising an Intennedferte portion and first and second 
expanded end portions coupled to opposing ends of the Intennedlate portion, and a 

25 sealing member coupled to the exterior surface of the IntsnnBdiate portion, and one or 
more slotted tubular members coupled to the expandable titular members, wherein 
the inside diarVieters of the other tubular m^ibers are greater than or equal' to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than^the waD 

30 thickness of the Intennedlatoppfflon. In an exemplary embodiment, each expandable 
tubular member further indudes a first tubular transitionary member coupled between 
the first expanded end portion .arid the Infemwdlate portion, and a second tubular 
transltionary member coupled between the second expanded end portton and the 
Intennediate portion, wherein the angles of inclination of ti^e first and second tubular 
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trahsKibnary members relative to the intemnediate portion ranges from atxxit 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intenmediate 
portion ranges from abqut 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions, tn an exemplary embodiment the burst 

. S strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the Inside diameteis of the first and seoond expanded end portions to the 
Interior diameter of the interniediate (XMtion ranges from In 
an exemplary embodiment, the relationship between the wall thicknesses ti, ts, and Iint 
10 - of the first expanded end portion, the second expanded end portion^ and the 
intennediate portion, respecth^ely, of the expandable tubular members, the inside 
diameters Di, O2 and Dkt of the first expanded end portion, the second expanded end 
portion, and the intennediate portion, respectively, of the expandable tubular members, 
and the Inside diameter Dweom of the wellbore casing that the expandable tubular 

.15 member will be inserted into, and the outside diameter Daxm of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore 
given by the following expression: 

wherein ti = t2; and wherein O1 - P2. In ari exemplary ernbodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections, 
in an exemplary embodlnnent, the angle of attack of the acgaoent discrete tapered 
sections increases bi a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expanston cone Includes an paraboloM body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the paratiotoM body 
Increases in a continuous manner from one end of the parabotokl body to the opposite 
end of the parabotokJ body. In an exemplary embodiment, the tubular lirier oomixises 
a plurality of expandable tubular members; and wherein the other tubular members are 
Marteaved arhong the expahdabto tubtdar members. 

30 

A method of isolating subterranean zones , traversed by a wellbore has abo been 
descrft3ed that includes positioning a tubular liner within the weibore. and radialty 
expanding one or nme discrete portions of the tubular liner into engagernent with the 
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wellbore. In an exemjDlary embodiment, a pluratity of discrete portions of the tubular 
Wrier are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular finer is radially 

5 expanded by injecting a fluidic material into the tubular Oner, and wherein the remadning 
ones of the discrete poilions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrste portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular merr^ers are radially expanded into 

10 engagement with the wellbore and one or more of the tubular memt>ers are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that ana radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

tS exemplary emtxxlirnent, the tubular liner includes one or more expandable, tubular 
. members that each include a tubular body comprising an intenmediate pbrtioii and first 
and second expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing memtier coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inskje diameters of the slotted tubular members are greater than 
.or equal to the maximum inside diameters* of the expandable tubular members. In an ' 
exemplary embodiment, the tubular nner includes a plurality of expandable t&d}ular 
members; and wherein the slotted tii)ular members are interleaved among the 
expandable tutiular memt>ers. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for piosltioning a titular liner within the wellbore, and. 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. in an exemplary embodfrnent, a pturaDty of discrete 
30 portions of the tubular liner are radially expanded intb'er^ement wHh the wellbore. 
In an exemplary embodiment, the remair^ portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic n^aterial into tiie tubular liner, and wher^n the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tutnjlar liner. In ah 
exemplary embodiment, the tubular Rner includes a pluraBty of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. Ih an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radiaHy expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular finer i& coupled to the borehole at a plurality of discrete 
locattons. In an exemplaiy embodiment, the tubular liner coupled to the borehole by. 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or nnore discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the rennaining portions of the tubUar liner are not radially expanded. In 

.20 an exemplary embodiment, one of the d*»crete portions of the tubular liner is radially 
expanded by injecting a fluidic material hto the tubular linen and wherein the other . 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular finer. In an exemplary embodlnnent, 
the tubular liner comprises a plurality of tubular members; and wherein one or mora of 

25 the tubular members arg radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, tubular membeirs that are radially, 
expanded into engagement with the borehole Include a portion that Is radially 
expanded Into engagement with the borehole and a portion that is not radially 

30 expanded into engagennent with the txxehole. bi an exemplary embodiment, prior to 
the radial expansion the tubi^ Hner includes one or more expandable tubular 
members that each Include a tubular body comprlstng an Intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
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portion, and one or more slotted tubular 

menobers. wherein the inside diameters of the slotted tubular nnennbers are greater.than 
or equal to the maximum inside diameters of the exparuJabie tubular members. In an 
exemplary enrA)0diment the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interieaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal Isolation assembly including: 
one or more soHd tubular members, each solid tubular member Including one or wore 

10 external 8eals» one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
mernbers. one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the pdrtcxated tubular members for monitoring the operating pressure within 
the peffbrated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular memt)ers. a shoe coi^led to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
d the solid tubular members and the perforated tubular members are fonned by a 
radial expansion process perfomned within the welibore« * 

25 

A method of isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid ftibulars 
within the wellbore, the solid titulars tiaverslf^ the first subterranean zone, positioning 
one or more peribrated tubulars within the wellbore, the prorated tutHJlars traversing 
30 the second subterranean zone, radiaDy expanding at least one of the primary solid 
tubulars and perforated tubulars within the weflbora. flutdidy coupling the perforated 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subtenranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 



55 



pressufBS. »id flow rates within one or more of the. perforated tulHjIars, and oontroHing 
the flow of fiukSc materials through the perforated tubulars as a function of the 
monltiyBd operatinjs temperatures, pressuriss, and ftow rates.- 

5 A method of extracting matorisJs from a producing subterranean zone in a wellt)ore, at 
least a portion of the wellbore including a casing, has also been descnk>ed that includes 
positioning one or rnore solid tubulars within the wellbore. positioning one or wore 
perforated tubulars within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, radaOy ex|)andtng at least one of the soRd tubulars and the 

10 perfbrated tubi^rs within the wellbore, fluididy coupUng the soHd tubulars wHh the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and ooritrolling the flow of 
fhiUic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenanean zone In a 
20 wellbore has also been described that indudes means for positioriing one or more solid 
tubulars within the weUbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expancfing at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 rnedns fbr fluididy ooupDng the perforated tu^ 

ppovenSng the passoge of fluids frorh. the first subterranean zona to the second 
subterranean zone within the v^lbore external to the siolld tubulars and perforated 
tubulars, means for mortftoring the operating temperatues, pressures,, and flow rates 
wtthln one or more cS the perforated tubuters, and means for.oontrolling the flow of 
30 fluidic materials through VhB perforated tubulars as a fuhdion of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extractmg materials from a produdng subtenanean zone in a wellbore. at 
least a portion of the wellbore indtiding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wetlbofB, means for 
positlorang one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at toast one 
of the solid tubulars and the perforated tubulars withiii the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluMidy coupling the perforated 
tubulars with the soHd.tubularB. means for fluididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore. means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating ternperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for controlling the flow of fluldic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation ass^bly 
1 5 induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, ona or more perforated dibular members each Induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one .or more of the perforated tubular nnembers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonned by a radial expansion 
process performed within the wellbore, and the jsolid tubular liriers are formed by a 
radial expansion prboess performed within the wellbore. 

25 A method of isolating a first subtenranean zone from a second subterranean zcme in a 
wellbore has ^ been described that Indudes positioning one or nxxe sofid tubulars 
* within the wellbore, the solid tubulars traversing the first subterrar^ 
one or more perforated tuinilars each induding me or more radial passages wHhh the 
weDbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary soOd .tubulars. preventhig the 
passage of fluids frpm the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars arxJ perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars. and radially expanding and plastically deforming the solid tubular 
liners within the Interior of one or more of the perforated tuknilars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterraneari zone in a wellbore. at 
least a portion of the weDbore including a casing., has also been described that Includes 
positiontng one or more solid tubulars within the; wellbore. positioning one or more 
perforated tubulars each Indudihg one or more racHal passages within the wellbore. the 
perforated tubulars traversing the producing subterranean zone, radially expamling at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubular^ wth the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone ^nthin the wellbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 

15 solid tubular Uners within the interior of one or more of the perforated tubulars, and 
. radially expanding and plastically deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least sonne of the radial 
- passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subtenanean zone in a 
. wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars travereing the first subterranean zone,, 
means for positioning one or more perforated tutiulare each brtcluding one or more 
radial passages within the wellbora, the perforated tubulars traversing the second 

25 subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing tfie passage of fluids from the first, 
subtdnanean zone to the second subterranean zone within the wellbore ex^al to the 
.primary solid tubulars and perforated tubulars. means for positioning one or mcxre solid 

30 tubular Bners within the Merior of one or more of the perforated tubulare. and nieans 
for radially expanding and plastically defomiing the solid tubular Dnere within the Interior 
of one or more of the perforated tubulare to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting niaterials 
• from a producing subterranean zone in a welibore, at least a portion of the wellbore 
including a casing, has also t>een descnt}ed that includes means for positioning one or 
more solid tutMilars within the weUt>ore.. means for posltbning one or more perforated 

5 tubulars each Including one or more radial passages within the wellbore, the perforated 
ttibubrs traversing the producing subterranean zone, means for radi^ expanding iat 
least one of the solid tubulars and the perforated tubulars within the welltxm. means 
for fluidicly coupling the solid tubulars with the casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the produdhg 

10 subterranean zone from at least one other subten^nean zone within the M/ellbore. 
^ means for fluidicly coupling at least one of the perforated tubulars vyith the prcxj.ucing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior (rf one or nriore of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the . 

15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or more external setals, one or more perforated tubular members each including ^ial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular rnembers for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subtenranean zone from a second subterranean zone In a 
wellbofs has also been described that Includes positioning one more sbpd tiibidars 
within the wellbore. the solid tubulars traversihg the first subterranean zone, positioning 
one or more perforated tubulars each Including one or rhore radial passages within the 
30 wellbore, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibdre, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and peribrated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenat)le flutdic sealing matenal into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weilbore including a casing, ha^ also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbofe, the 
perforated tubular8.taversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wetlbore, fluldidy 
coupling the. solid tubulars with the casing^ fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars; and tr^ecting a hardenable fluidic seaBng 
, material Into the sealed annular regions of the peribrated tubulars to seal off at least 
some of the ^dial passages of the perforated tubulars. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages ¥rithin the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
26 perforated tubulars withiri the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore extemal to the 
primary solid tubulars and perforated tubulars, m6ans for sealing off an annular region 
within at least one of the perforated tubulars. and. means for Injecting a hardenable 
30 fluidic sealing material into the sealed Annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtensrvean zone in a wellbore, at 
least a portion, of the wellbore including a casing, has also been described that indudes 
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means for positioning one or more solid tubulars wHhtn the welltiore, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wetlbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the weltbore, means for fluididy coupling the- solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fliididy isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subtenranean zone, means for 

10 sealing off an annular raglon within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a wellbora that traverses a subtenranean fonnatlon Including: one or 
more soHd tubular members, each solid tubular member including one or mora external 
seals, one or nfx>re perforated tubular members coupled to the solid tubular niembers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perfomned within the weDborB, and at least one of the perforated tubular 
members are radially expanded into Iritimate contact with the subterranean fomnation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation oomprese the 

25 subtenranean fomnation. 

' A method of Isolating a first subterranean zone from a second subtenanean zone In a 
wellbore has abo been descrSied thisit Includes positioning one or nrx>re solid tubulars 
within the wellbore, the solid tubutarstraversir^ the first suto positioning 
30 one or more perforated tubtitars within the weUbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars arid perforated tutnilars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with ttie second subterranean zone, fluidicly coupling the perforated tubulars and the 
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solid tubulars. and preventing the passage of fluids from the ftrst subterranean zone to 
the second sutiterranean zone within the wel(t)6re external to the. solid tubulars and 
perforated tubulars. In an exemplary embodin^t, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary embodiment, the method fwther 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartxms from the seoorid subterranean zone: In an exemplary embodlnnent, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 

10 with the second subterranean zone. In an exemplary embodiment, the method further 
Includes applying an Impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second siibtenBnean zone to increase the rate 
of recovery of hydrocartxms from the second subterranean zone. 

15 A method of extracGng materials from a pfodudngj subterranean zone in a wellbore, at 
least a portion of the weHbore Indudlng a casing, has also been descnl)ed that indudes 
positioning one or more solid tuBulars within the wellbbre, positioning one or ^re 
perforated tubulars within the weUbore each Including one or nwe radial passages, the 
perforated tubulars traversing the produdng subterraneari zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellborB. radially 
expanding at least one bf^the perforated tubulars into intimate contact with the 
producing subtenranean zone, fluididy coupDng the .solid tubulars with the casing, 
fliMidy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
produdng subterrpnean zone from at \easi one other subterranean zone wiihin the 

25 wellbore, and fluldtdy coupling at least one of the perforated tubulars with ttie 
producHig sut>terranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contad witti the produdng subterranean zone 
compress the producing subterranean sme. In an exenrqriary ennbodiment. the nriefthod 
further iiidudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarbons from tto produdng siAterranean zone. In an exemplary 
enrtediment, the method further indudes vUxating the produdng subterranean zone to 
dean the radial passages of the perfcnated tutxilars that are radially expanded into 
intimate contad with the produdng subterranean zone. In an exemplary embodiment, 
the method further indudes applying an Impulsive load to the perforated tubulars that 
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are radiaUy expanded Into intlniate cxmtact with the producing subterranean zone to 
increase the rate of recovery of hydrocart)ons from the producing subtenranean nme. 

A system for isolatlhg a first subterranean zone from a second subterranean zone in a 
S wellbore has also bMn described that includes rnaans for positioning one or more solid 
tulMilars wifhin the vwelflbpre, the sofld tubutdrs traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the seoond 
subterranean zone, noeans for radl$liy expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of ttie 
perforated tut^lars into intimate contact with the second subterranean zone, means for 
fluidldy coupling the perforated tubulars and the solid tubulars, and means for 
prevenfing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubuiars. In an exernplaiy emtxxliment, the rneans for radially expanding at least one 
of the perforated tubuiars fntb Intimate contact with the seoond subterranean zone 
comprises means for compressing the second sut}terranean zone. In an exemplary 
embodiment, the system further Includes means for vibrating the second subtenanean 
zone to Increase the rate of recovery of hydrocarbons from the second subtenanean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the swmd subterranean zone to dean the radial passages of the perforated tubulars 
that ara radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
imputeive load to the perforiated tubulars that ara radially expanded into Intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons frorh the seoond subterranean zone. 

A system for extracting materials from a pipducbig subterranean zone in a weliborB, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulara vMhin the welibora, means for 
pcKitioning one or more perforated tubulars within the wellbore each including one or 
more radial openingSi tfie perforated tubulara traversing the producing subtenranean 
zone, means for radially expanding at least one of the sofid tubulars and the perforated 
tubulars wHhin the wellbore. means for radially e)q)anding at least one of the perforated 
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tubuiars into intimate contact with ttie producing subterranean zone, means for fluldidy 
coupGng ttie solid tubulars with ttie casing, means for fluldidy coupling the perforated 
tubulars with the solid tubulars, means for fluldidy isolating the produdng subterranean 
zone from at least me other subterranean zone within the wellbore, and means for 

^ flukfidy boupiing at least one of the perforated tuMars with the produdng 
subterranean zone. In an exemplary c^nbodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contad wRh the produdng 
subterranean zone comprises means fpr compressing the producing subterranean 
zone. In an exemplary embodiment.. the system further indudes means for vibrating 

10 the produdng subterranean zone to increase the rate of recovery of hydrocartwns from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to deah the radial 
passages of the perforated tubulars that are radially expanded Into Intimate contact 
with the produdng .subterranear> zone. In an exemplary embodiment, the system 

15 further indudes means for applying an inqxiisive load to the perforated tubulars that 
are radially expanded into intimate contad with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbqre that traverGes a subterranean fonnation and Indudes a 
perforated wellbore casing, including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or mom perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion process perfonned within the 
wellbore, and at least one of the prorated tubular members are radially expanded Into 
Intimate contact with the perforated wellb(m casing. In an b^mplary embodiment, the 
perforated tubular members that ara radially expanded into Intimate contact with the 
pertbrotad casing compress the subterrariean fbnrnation. 

30 

A method of isolating a first subterranean zone from a second subterranean tone in a 
wellbore that indudes a perforated casing that traverses the second subton^nean 
zone, has also been described that indudes positioning one or nKxe solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the w8llt3ore each including one or rnore. radial 
passages* the perforated tubulars traversing the second subten^nean zone, radially 
expanding at least one d the primaiy solid tubulars and perforated tubulars within the 
wellbofB, radially expanding at least one of the perforated tubulars into intimate oohtad 

5 with the perforated casing, fiuididy coupling the perforated tubulars and the sdid 
tubulars. and preventing the passage of fluids from the first subtenanean zona to the 
second subterranean zma within the wcillbore external to the solid tubulars and 
perforated tubtdars. in an exemplary embodiment, the perforated tiibUlars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subtenanean zone. In an exemplary embodiment, ttie 
method further Includes vibrating the second subtenanean zone to clean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 

15 with ttie perforated casing. In an exemplary embodiment, the method further includes 
applying an Impulsivejoad to the perforated tubulars that are radially expanded Into 
intimate contact with the perforated casing to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a produdrig subterranean zone in a wellbore. at 
least a portim of the wellbore including a ca^ng and a perforated casing that traverses 
the producing subtenanean zone, has also, been described that includes positioning 
one or more solid tubulars within the wellbore. positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversir^ the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubylars within the wellbore, radially expanding at 
- least one of the perforated tubulars into intinnate contact with the peif<mted casing, 
flukfidy coupling the solid bJbuiars with jthe casing, fiuididy coupling the perforated 
tubulars with the solid tubulars, fluldldy Isolating the producing subterranean zone from 

30 at least one other subtenanean zone within the wellbore, and fluidicly coupling at least 
one of the perforated tubuters with the produdng sut)terranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contad 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further Indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocart)ons fronn the producing 
subtenanean zone. In an exemplary enrtbodtnrtent, the method further includes 
vibrating the producing subterranean zcme to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
Impulsive load to the perforated titulars that are radially expanded into intimate 
oontad with the perforated tubulars to Increase the rate of recovery of hydrocarbons 
from the producing subtenranean zone. 

10 A system for isolating a first subtenanean zone from a second subterranean zone in a 
welibore that IndiKles a perforated casing that traverses the second subterran^n 
zone, has also been descnbed that includes means for positioning one or more solid 
tubulars within the welibore, the soM tubidars traversing the first subterranean zone, 
mearis for posltlonbig one or mofB perforated tubulars within the welibore each 

IS including one or nrwre radial passaged, the perforated tubulars traversir^ the second 
subterranean zone, means for radiaUy expanding at least one of the sofid tubulars and 
perforated tubulars within the wellbdre, means for radially expamfing at.least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fiuidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the welibore external to the soRd tubulars and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at ieast one of the perforated 
tubulars Into intimate contact with . the perforated casing comprises means for 
compressing the second subtenanean zone. Iri an exemplary embodinrient, the system 

25 further includes means for vibrating ttie second subterranean zone to Increase the rate 
of reoovery of hydrocart>ons from the second subterranean zone. In an exemplary 
embodiment, the systemfurther Includes means for vibratirig the second subterranean 
zone to dem the radial passages of the perforated tubulars that ara radially expanded 
Into htbnate contact with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an Impulsh^ toad to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to Increase 
the rata of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a produdng subterranean zone In a wetlbore, at 
least a portion of the wellbore including a casing and a perforated casing ttiat traverses 
the producing subterranean zone, has also been described that includes ineans for . 
. positioning one or rnoresoHdhibulars within the w^bore,rneans 

5 more perforated tulHJlars within the wellbore each bududmg one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, ineans 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluldidy coupling the solid 

10 tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars. moans for fluidicly Isolating the producing subterranean zone frbrn at 
least one other subterranean zone within the wellbore, 9nd means for fluidicly coupfing 
at least one of the perforated tubulars vOh the producing sUbten^nean zone. In an 
exemplary embodinrant, the means for radially expanding at least one of the perforated 

15 tubiriars into intimate contact with the perforated casing comprises nr^eans for 
compressing the producing subtenanean zone. In an exemplary embodiment, the 
further includes means for vibrating the producing subtenanean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemplary emtxxllment. the system further includes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars ttiat are 
radially expanded Into intimate contact witti the perforated casing. In an exentplary 
embodiment, the system further includes means for applying an impulsive load to the 
. perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

An apparatus has also bean described that includes a zonsri Isolation assembly 
OTduding: me or more sdlld tubidar members, each solid tubular memt)er Inchiding one 
or more exienfial seals, one or more perforated tulMjIar members each including radial 
30 passages coupled to the solid -tutnjiar memborst and one or more perforated tutuilar 
liners each Including one or more radial passages coupled to the interior, surfoces ol 
one or nrx^re of the perforated tubular mentbers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforiated 
tubular memtiera are fomned by a radial expansion process perfomned within the 
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wallbore. and the perforated tubular liners are formed by a radial expansion process 
perfonrad within ttte weAbore. 

A method of isolating a first subterranean zone from a seoortd subterranean zone in a 
5 wellbore has also been described that Includes positioning one or ntore solid tubulars 
vmn Ihe wdlbofB, the solid tubulars traversing the first suUenranean zone, positioning 
one or more perforated tubulars each fnctuding one or more radial passages within the 
weDbore, the perforated, tubulars travdrslhg the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforatckl tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubutiars, preventing the 
passage of fluids from the first subterranean zone to the second subten^nean zone 
within the wallbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
15 tubular liners within the Interior of one or nnore of the perforate 

A method of extracting materials from a producing subterrariean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars witfiin the wellbore, positioning one or nriore 

20 perforated tubulars each indudihg one or nnore radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zorie. radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the soTid tubtriara with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 

25 one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more 
perforated tubular Hners within the Interior of one or more of the perforated tubulars, 
and racfiaOy expanding and i^sticaliy defonning the perforated tutHilar liners witNn the 
inteilor of one or more of the perforated tubulars. 

30 . ' 

A system for isolating a first subterranean zone froni a second subterranean zone in a 
weOtxm has also been described that includes noeans for pdsitkming one or more solid 
tubulafB within the wellbore, the solid tubulars traversing ttie first subten^nean zone, 
means for positioning one or nibre perforated tubulars each indudirig one or more 
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ladial passages within the weDbore. the perforated tubulars traversing the seoond 
subterranean ^one, means for radially expanding at least one of the solkJ tubulars and 
. perforated tubulars within the wellbore, means for fluldldy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fUilds from the first 
5 subterranean zone to the seoond subterranean zone within the wetlbore external to the 
primary solid tubulars and perforated tiibulais, means for positioning one or more 
piarfbrated tubular liners within the interior of one or more of the perforated tubulars. 
and means for radially expanding and plastically defonning the perforated tubular finers 
witNn the interior of one or nKxe of the perforated tubulars. 

10 

A system for extracting materials from a produdng subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more so&d tubulars within the weiftKire, means for 
positioning one or more ~ perforated tubulars each including one or more radial 

15 passages v^thin the wellbore, the peiforated tubulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulara and 
the perforated tubulars wittiin the wellbore, means for fUikflcty coupling the solid 
. tubulars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars. means for fluidldy Isolating the producing subtenanean zone from at 

20 least one other subterranean zone within the wellbore, . means for fluldidy coupling 
at least one of the perforated tubulara with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners wHhin the Interior of one or more of 
the perforated tubulara. and means for radially expanding and plastically deforming the 
perforated tubular Rnera within the Interior of one or more of the perforated tubulara. 

25 

An apparatus has also been described that indudes a zonal isolation assen^bly 
' Jnduding: one or imre solid tubular membera. each solid tiA>ular member induding one 
or more external seabi two or more perforated tubular members each induding radial 
passages ooupted lb the solid tubular members, and one or more one-way valves for 
30 . .controliably fluididy coupling the pecfprated tubular members, and a shoe cot4>led to 
the zonal isolation assembly. At least one of the sdid tubular membera and the 
. perforated tubular menrit>era are forrned by a radial expansion process perii^^ 
thewellbore. 
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A method of isolating a first subtsiranean zone from a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described ^at 
includes positioning one or more sofid tubulars within the weOboie, die solid tubulars 
traversing the first subterranean zone, positioning two or mora perforated tubulars each 

5 including one or more radial passages wHhin the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, flu'tdidy ooupUng the perforated 
bd}ular8 and the prinnary solid tut>ulars, preventing the passage of fluids finom the first 
sut)terran6an zone to the second subterranean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of pnxlucing 
1 5 subterranean zones, at least a portion of the wellbore Including a caslrig, has also been 
described that includes positioning one or more sdld tubulars within the wellbore, 
positioning two or tnore perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore. fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the producing 
subtenranean zone^ preventing fluids from passing from one of tiie produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for Isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
includes weans tor positioning one dr ipore soGd tiAulars wtthin ttie weObore, ttie solid 
30 tubulars traversirq the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages witiun ttie wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tutHJtars and perforated tubulars y/SMn the wellt>ore, 
means for fluididy coupling ttie perforated tubulars and the solid tubulars, means for 



preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weiltx)re external to the pnmary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluMs 
6 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zdnes in a 
wellbore. at least a portion of the weDbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore, 
nr>eans for positioning one or more perforated tubulars each including one or nK)re 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars . within the wellbore, mearvs for fiuidicly coupling the soDd 

15 tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tubulars, means for fluWidy isolating the producing subterranean zone finom at 
least one other subterranean zone within ttie wellbore, means for fluldidy coupling at 
least one of the perforated tubulars with the producing subtenahean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from pne of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for .extracting geothermal energy from a subterranean formation 
25 containing a source of geothermal energy has also been described that includes a 
zonal isolation assembly positioned within the subterranean fonnation Including: one or 
more solid tubular memb^, each sc^ tubular member Including one or wore external 
seals, one or more perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubidar liners each Including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular nnembers, and a shoe coupled to the zonal isc^atlon assembly! At 
least one d the solid tubular members and the perforated tubular members are fomied 
by a radial expansion process perfonned within the wellbore. 
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A rrathod of isolating a first sul>terranean zone firom. a second subterranean zone 
including a source of geothermat energy in a we(It>orB has also been descnbed that 
included positioning one or more soGd tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone» positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellboiB, fhiidiGly ooupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtennanean mne within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or nK>re of the perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermal energy' frdm a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that includes positioning one or more solid tubulars witMn the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the subtenanean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluididy coupling the soTid tubulars with the casing, fluididy coupling the 
perforated tubulars with the soKd tubulars, fluidMy isolating the subtenranean 
geothenmal zone from at least one other subterranean zone within the weDbore. and 
fluldicly coupling at least one of the perforated tubidars with the subterranean 

25 geothennal zone. 

A system for isolating a first subterranean zone from a second geothennal 
subtenanean zone in a wellbore has also been described that Includes means for 
positioning one or more soM tubulars within the wellbore, . the solid tubulars travereing 
30 the fvst subtenanean zone, means for positioning one or more perforated tubulare 
each including one or more radial p^sages within the weHbore, the perforated tubulare 
traversing the second geothermsd subtennanean zone, means for radially expanding at 
least one of the soTid tubulars and perforated tubulars within the wellbore, nieans for 
fluididy coupling the perforated tubulare and the sofid tubulare. and means for 
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preventing the passage of fluids from the first si^tarranean zone to the second 
geothermal subterranean zone wHtiin the welibore external to the ptinnary solid tubulars 
and perforated tubulars. 

S A system for extracting geothermal energy from a subterranean geothemial zone in a 
welibore. at least a portion of the weflbore including a casing, has also.been described 
that includes means for positioning one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the subterranean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fluidicly coupling the soFtd 
tubulars with the casing, means for fiuididy coupling the perforated tubulars with the 
solid tubulars, means for fluidk^ly Isolating the subtenanean geothermal zone from at 
least one other subterranean zone within the welibore, dnd means for fluidicly coupling 

15 at least one of the perforated tubulars with the subterranean geotherm 

An apparatus has also been described that includes a zonal isolation assembly 
indudbg: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each ihducling one or 

20 more radial passa'ges coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are ffonmed by a radial expansion process performed within the 
welibore. and the radial passage of at le^ one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tut>ular members wittiin the 

25 welibore. 

A method of isdatir^ a first subterranean zone from a second subterranean zone in a 
weBbore has also been described that indudes positior^ one or more solid tubtdars 
within the welibore, the solid tubulars traversing the first sUbtenanean zone, positioning 
30 one or more perforated tubulars within the wellbore each including orie or more radial 
passages, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the prinnary solid tubulars and perforated tubuteirs within the 
welibore, fiuididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first sutytenanean zone to the second subtenanean zone 
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within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
nnatariats from the radial passages of at least one of the perforated* tut>ulars by further 
radial expansion of the perforated tutnilars within.the wellbore. 



5 A method of extracting niatefials firom a produdrig subterranean zone in a wellbore, .at 
least a portion of the wellbore including a casing, has also been described that Includes 
positionlhg one or more soBd tubulars within.the wellbore, positiordng one or mora, 
perforated tubulars within the wellbore each Including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tiMars and the perforated tubulars within the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. flutdidy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated hjbulars with the produdng subterranean zone, monitoring the operating 

15 temperatures, pressures^ arid tlow rates within one or more of the perforated tubulars, 
and deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subtenranean zone from a second subterranean zona in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the weDbore, the solid tubulars traversing the first subterranean zone, 
nneans for positioning one or more perforated tubulars within, the wellbore each 
tnduding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, nieans for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the seoond subterranean zone within the wellbore extemaT to the 
solid tidMJiars and perforated tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subtenBnean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the weltbore^ means for 



po^ning one or more perforated tubulars within the wellbore each induding one or 
more radial, passages, the perforated tubulars traversing the producing subterranean 
zone, rneans for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore^ means for fluididy coupling the solid tubulars with the 

5 easily means for fluididy coupling the p^forated tubulars with the solid tubulars. 
means, for fluididy isolating the produdng subtemanean zone from at least one other 
subterranean zone within the wellbore, nneans for fluididy coupling at least one of the 
perforated tubular^ with the produdng subtenanean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by furftier 

10 radial expansion of the perforated tubulars within the wellbore. 

Although illustratlye embodiments of the invention have been shown and described, a 
wide range of modiflcation. dianges and substitution is contemplated in the foregoing 
disclosure. In dome instances, 9ome. features of the present invention may be 
IS employed without a oonresponding use of the other features. Accordingly, It Is 
appropriate that the appended claims be cor^tnied broadly and in a manner consistent 
with the scope of the Inventfon. 
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1 . An apparatus, comprising: 

a zonal isolation assembly, comprising: . 
5 one. or more sdid4ul)ular numbers, each solid tut>ular men^ 

more extemal seals; 

one or more perforated tutnjlar members each including ladial passages 
coupled to the solid tubtdar members; and 

one or more solid tubular liners coupled to the Interior surfaces of one or more 
10 of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

. a shoe coupled to the zonal isolatipn assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
15 wherein the solid tubular Itnere are fomned by a radial expansion process 

performed within the wellbore. 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

20 . positioning one or more solid tubulars within the wellbore. the solid' tubulars - 
traversing the first subtenranean zone; 

positioning one or more perforated tubulare each including one or more radial 
passages within the wellbore, the perforated tubulare traversing the second 
subterranean zone; 

25 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluldidy coupling the perforated hjbulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
. subterranean zone within the wellbore external to the primary so6d tubulars and 
30 perforated tubulare; 

positioning one or more soPid tubular linere within the interior of one or more of 
the perforated tubulars; and 
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radially expanding and piasttcaiiy deforming the spild tubular liners within the 
Interior of one or more of the perforated tut)ular8 to fluididy seal at least sonne of the 
radial passages of the perforated tubulars. 

5 3. A method of extracting niaterials from a producing subterranean zone in a 
weUbore. at least a portion cS the welbore Including a casing, comprising; 
i)ositk)ning one or rnore 8d!d tubulars vvithin the welO}o^ 

positioning one or nrK>re perforated tubulars each indudiog one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
10 subterranean zone; 

radially expanding at least one of the solkl tubulars and the perforated tubulars 
within the welibore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the sofid tubulars; 
15. fluididy isolating the produdng subterranean zone from at least one other 

subtenBr^an zone within the welibore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or nrK>re solid tubular liners within the interior of one or more of 
20 the perforated tutxjrfars; and 

radially expanding and plastically deforming the solid tubular liners within the 
Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

25 4. A system for isolatir^g a flrst subterranean zone from a second subterranean 
zone in a weUbore. comprising: 

• means for positioning one or nwe soBd tubulars within the welibore* the solid 
tubulars tiBversir^ the first siditerFanean zone; 

means for positioning one or morei perforated tubulars each induding one or 
30 more radial passages within the welibore, the perforated tubulars traversing the second 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellt>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wettbore external to the priniary solid tubulai^ 
and perforated tubulars; 

nneans for po^onlng one or more soOd tubular liners within the interior of one 
5 or nrKxe of the perforated tubulars; and 

means for radially expanding and piasGcatty defomiing the sdid tubular liners 
wKhln the interior of one or mom of ttie peiforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

10 5. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a porticHi of the wellbore Including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positionirig one or more perforated tubulars each including one or 
more radial passages within the wellbcxBi the perforated tubulars traversing the 
15 producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
20 means for fluididy Isolating the producing subtenanean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
. producing subterranean zone; 

means for positioning one or more sdid tubular l&iers within the Interior of one 
25 or more of the perforated tubulars; and 

means for radially expanding and plastically defonning the solid tubular Finers 
within the Interior of one more of the perforated tubulars to fluididy seat at least 
some of the radial passages of the perforated tubidars. 
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1. An apparatus, comprising: 

a zonal Isolation assen\bly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular menfU>ers; 
one or more flow control valves oi^rabiy coupled to the perforated tubular members for 
contrtdling the flow of fUddic niaterials through 

one or more temperature sensors operably coupled to one or nrtore of the 
10 • perforated tubular membere for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressufB sensors operably- coupled to one or more of the 
perforated tubular membere for mohitoring the operating pressure within the peifbrated 
tubular members; and 

15 one or more flow sensors operably coupled to orie or mcfre of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
niembers; and 

a shoe coupled to the zona) isolation assembly; and 

a controller operebty coupled to the flow control valves, the temperature 
20 sensore. the pressure sensore, and the flow sensors for nrionltoring the temperature, 
pressure and flow sensors and oontroliing the operation of the flow control valves; 

wherein at least one of the solid tubular members and. the perforated tubular 
membere are formed by a radial expansion process perfbnrned within the wellbore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

posttidning one or more solid tubulare within' the wellbore, the solid tubulare 
traversing the fkst subterranean zone; 

posHionlng one or more perforated tubulars within the wellbore. the, perforated 
30 tubulare traversing the second subterraman zone; 

radially expanding at least om of the primary soM tubulars and perforated 
tubulars within the weiitxire; 

fluididy coupling the perforated tubulare and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
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subterranean zone within the welltxm external to the solid tubulars and perforated 
lubulars: * ' . . 

n(K)nitonng the operating temperatures, pressures, and flow rates within one or 
rhore of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

* function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterraiiean zone in a 
wellbore. at least a portion of the wellbore including a casing, oomprisirig; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially efxpanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore: 
1 5 flutdidy ppupling the sond tubulars with the casing; 

fluididy coupiing the perforated tubulars with the solid tubulars; 
fluidldy isolating the producing ^bterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating teniperatures, pressures, and flow rates. 

25 

4. A system f(^ isolating a first subtenranean zone from a second sutJtenanean 
zone in a weliboce, comprising: 

means for positioning one or nun soDd tubulars within the wellbore, the solid 
tubulars traversirig th^ first subtenranean zone; 
30 means for podtior^ one or mm perforated tubulars within the wellbore. the 

perforated tubulars traversing the second subtenanean ione; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weltt>ore; 

means for fluididy coupling the perforated tubulars and the sofid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore eMemat to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controiling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
10 wellbore. at least a portion of the welibore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
means for positk)ning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subtenanean zone; 

mtons for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars vyith the solid tubulars; 
means for fluidicly bolating the producing subterranean zone from at least one 
20 . other subterranean zone within the wellbore; 

means for fluididy coupling a\ least one of the perforated tubulars with the 
producing subtenranean zone; 

means for mbnitoring the operating temperatures, pressures, and flow rates 
within one or nK)re of the perforated tubulars; and 
25 means for controlling the flow of fluidic materials tfirough the perforated tubulars 

as a ftjnction of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly connprising: 
30 one or more^soM kibular members, each solid tubiriar member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more soHd tubular liners coupled to the interior surfaces of one or more 
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of the perforated tutMJIar memt)ers for sealing at least some of the radial passages of. 
the perforated tubular m6mt)ers; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
S niembers are formed by a radial e)q;>ansion prooess performed Within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
performed witMn the wellbore. 

7. A method of Isolating a first subterranean zone from a second subterranean 
10 zone In a wellbore, comprteing: 

positioning one or niore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one of more radial 
passages within the weHbore. the perforated tubulars traversing the seoond 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within Ihe wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage <rf fluids finorh the first subterranean zone to the seoond 
20 subtenanean zone within the wellbore external to the primary solid tubuliars and 
perforated tubulars; 

positionlr^ one or more solid tubular liners within the interior of one or more of 
the perforated tid>ulars; arid . 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluidldy seal at least some of the. 
radial passages of the perforated tubulars. 

9. A method of extracting materials from a producing subterranean zone In a 
weBbore, at least a portion of the wellbore Including a casing, oomprisbig; 
30 position^ one or more soHd tubulars vvtthinthe wellbore; 

positioning one or nwe perforated tubulars each including one or more radial 
passages within the weHbore, the perforated . tubulars traversing the producing 
si^tenanean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fluidldy coupling the solid tutujlars with the casing; 

fluididy coupling the perforated tutxitars with the solid tut>ulars; 

fluididy Isolating the producing siAterranean zone from at least one other 
subterranean zone within the weibore; 

fluldicly coupling at least one of the perforated tutHilars with the producing 
subterranean zorie; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for Isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for posiiioning one or more solid tubulars within the welibore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the soTid tubulars .and perforated 
tutHilars within the welibore; . 

means for fluididy ooupfing the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the welibore external to the primary so6d tubulars 
and perforated tubulars; 

means for positioning one or more sotid tubular liners within the intariOT 
or more of the peitbrated tubulars; and 

means for radially expanding land plastically defbnning the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fliddldy seal at least 
sonrw of the radiaj passages of the perfbraited tubulars. 
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10. A system for extracting materials from a prcxludng subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for posltkvijng one or more sdld tubutars within the wellbore; 

means for positioning one or more perforated tubutars each including one or 
5 more radial passages within the welibore, the perforated tubutars traversing the 
producing subterranean zone; 

means for radiaily expanding at least one of the solid tubulars and the 
perforated tubutars within the wellbore; 

means for fluididy coupling the soUd tubulars with the casing; 
1 0 . means for fluidicly coupling the perforated tubulars with the solid tubutars; 

means for ftuldidy isolating the producing subterranean zone from at least one 
other subterranean zone wittiin the welibore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
prckludng subterraneari zone; 
15 means for positioning one or nrvore sdld tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plasttoalty defonming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isdation ass^embly comprising: 

one or more solid tubular memt)ers, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tubular members each including radial passages 

ooupted to the solid tubular members; and 

a seating material coupled to at least some of the perforated tubular members 
for se^ng at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly. 

30 

12. A method of isdating a first sutyterrariean zone from a second subterranean 
zone in a wellbore. comprising: 

positionir^ one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one -or more perforated tubulars each including one or more radiai 
. passages within the wellbore, the perforated tubulars traverstng the second 
subterranean zone; 

radially expanding at least one of ttie solid tubulars and perforated tubulars 
5 within the wellbore; 

fiiddidy coupling the perforated tubulars and the primary solid tubulars; 

preventmg the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welltxm external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material Into the^aled annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the welltx>re; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially exparKling at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fluktidy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the. produdng subterranean zone from at least one other 

subterranean zone within the welltKxe; 

fluididy oouplir>g at least one of the perforated tub^ars with the produdng 
siMarranean zona; 

. sealing off an annular region within at least erne of the perfora 
30 ir^eding a hardenable fliMic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 



14. A system for isolating a first sut>tefranean zone from a second subterranean 
zone in a wellbore, oompHsing: 

. means for positioning one or more solid tubulars within the wetibore. the solid 
tubuiars traversing the first subterranean zone: 
5 means lor positioning one or more perforated tubulars each Including one or 

more radial passages within the wenbore, the perforated tubulars traversing the second 
subterrarieanzone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellborn; 
10 means for fiuididy coupling the perforated tubulars and the solkJ tubulars; 

means for preventing the passage of fluids from the first subten-anean zone to 
the second subtenanean zone within the wellbore external to the primary soRd tubulars 
and perforated tubulars; 

means for sealing off an annular region wthin at least one of the perforated 
15 tubulaRs;and 

means for injecting a hardenable fluldio sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubuiars. 

20 15. A system for extraotlng materials from a producing subterranean zone in a 
wellbore^ at least a portion of the wellbore Including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each Including one or 
more radid passages within the wellbore, the perforated tiAulars traversing the 
25 producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubuiars within the wellbore; 

means for fiuididy coupling the solid tubulars with the casing; 
means for fliAlicly coupling the perforated tubulars with the soBd tubulars; 
30 . .means for fluididy isolating the produdng s(d)terranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluiCRdy coupling at least one of. ttie perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular regkm within at least one of the perforated 
tubular5;and 

means for Injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tut>ulars. 

1 6. An apparatus, comprising: 

a zonal isolation assembly positioned within a welibore that traverses a 
subterranean fomiatlon, oompristng: 
10' one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular merr^rs coupled to the solid tubular members; 

and 

a shoe coupled to the zoiial Isolation assembly; 
15 iMherein at least one of the solid tubular members and the perfcwated tubular 

members are fbnned by a radial expansion process perfomned within the welibore; and 
wherein at least one of the perforated tubular members are FadlaBy expanded 
into intimate contact with the subterranean fomiation. 

20 17. The apparatus. of claim 16, wherein the perforated tubular members that are 
radially expanded Into Intimate contact with the subtenahean fonnation compress the 
subterranean formation. 

18. A method of Isolating a first subterranean zone from a second subterranean 
25 zone in a welibore, comprising: 

positioning one or inore solid tubulars witMn the welibore, the solid tubulars 
' traversing the first subtenanean zone; 

positioning one or more perforated tubulars within the welibore each Including 
one or more radial passages, the perforated tubi^rs . traversing the second 
30 subterranean zone; 

radially expanding at least one oif the primary soOd tubulsirs and perforated 
tubulars within the welibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterraniean zone; 
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fluidldy coupling the perforated tubutars and the sofkl tubuiars; and . 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubuiars and perforated 
tubuiars. 

5 

19. The method d daim 18, vvherein the perforated, tubuiars that are radially 
expanded Into Intimate contact with the second subterranean zone compress the 
second subtenahean zone. 

10 20. The method of daim 18, further comprising vibrating the second subten^nean 
zone to increase the rate of rscovery of hydrocarbons from the second subten^nean 
zone. . ' 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubuiars that am radially expanded 

irito intimate contact with the secorxJ subterranean zone. 

22. The method of daim 18. further comprising applying an impulsive load to the 
perforated tubi^ars that are radially expanded Into intimate contad with the second 

20 subtenanean zone to Increase the rate recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore Induding a casing, comprising; 

25 positionffig one or more sortdtut)ularswitiiin the wellborn; 

positioning one or more perforated tubuiars within the wellbore each induding 
one or mm radial passages, the perforated tubuiars traversing ttie produdng . 
subtenanean zone; 

radially expanding at teast one of the sdid tubuiars and ttie perforated tubuiars 
30 wittiinthewpeObore; 

radially expanding at least one of the perforated tubulara Into intimate contact 
with the producing subterranean zone; 

fluidldy coupiing the solid tubuiars with the casing; 

. fluidldy coupling the perforated tubuiars witt) the solid tubuiars; 
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fluicfidy isolating the produdng subterranean zone from at least one other 
subtenanean zone within the went)ore; and 

fluididy coupling at least one of tt^e perforated tubulars with the producing 
subterranean zone. 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intinnate contact with the produdng subterranean zone compress the 
producing subterranean zone. 

10 25. The method of dalm 23. further comprising vibrating the produdng 
subterranean zone to inaease the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

26. The nnethod of daim 23, further comprising vibrating the producing. 
15 subterrmean »>ne to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subterranem zone. 

27. The method of daim 23, further comprising applying an impulsive toad to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subtenanean 
zone in a wellbore. comprising: 

25 means for positioning one or more solid tububrs within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more .perforated tubulars within the wellbore each 
inchiding one or more radial passages, the perforated, tutedans traversing the second 
subterranean zone; - 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means for radially expanding at least one of ttie perforated tubulars into Intimate 
oontad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28. wherein the means for radiatly expanding at least one 
of the perforated tubulars Into intimate contact with the second subterranean zone, 
cornprlsee rneans for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28. further comprising means for vibrating the second 
subterraneian zoite to dean the radial passages of the perforated tubulars that are 

1 S radially expanded Into intimate coiitad with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying ari impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
second subtenanean zone to increase the rate of recovery of hydrocart)ons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subtenanean zone in a 
vvellbore, at least a portion of the welibore including a casing, oon^prls^ 

. means for positioning one or mord sdid tubulars within the weHbore; 
25 rneans for positioning one or rnore perforated hibuiarsvvithin the wellbore each 

indudtng one or more radiaii openings, the perforated tubulars traversing the produdng 
subterranean zone; 

• mearts for radially expanding at least one of the solid tubulars and the 
perforated tubulars wItMri the wellbore; 
30 rneans for radiaHy expanding at least one of the pcirfbratedtub^ 

conted with the produdng subterranean zone; 

means for flukiidy coupling the solid tubulars with the casing; 

means for fiuididy obiipting the perforated tutHJlars with the soTid tubulars; 

means for fiuididy isolating the produdng subterranean zone from at teast one 
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other subterranean zone within the wellbore; and 

means for fluidldy oouplinig at least one of the perforated tubulars wRh the 
. producing subterranean zone. 

5 34. The system of daim 33, wherein the means for ladiafly expanding at least one 
of the perforated tubidars into intimate contact with the producing subterranean zone 
convrises means for conipressbig the prpdudng sutitera^ 

35. . The system of daim 33, further comprising means for vibrating the prbdudng 
1 0 • subterranean zone to increase the rate of recovery of hydrocarbons from the prbdudng 

subtenanean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars. that are 

15 radiaty expanded Into intimate, contact with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subtenanean zone. 

38. An apparatus, comprising: 

a zonal isolation asserribly positioned within a wellbore that traverses a 
subtenanean formation and includes a perforated weObore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members coi/pled to the solid tubular niembm; 

and 

a shoe coupled to the zonal isolation assembly; - 
30 . wherein at least one of the sofid tubular members and the perforated tubular 
members are formed by a radid expansion process perfonned within the weUbore and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contad with the perforated wellbore casing. 
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39. . . The apparatus of dalm 38, wherein the perforated tubular memt)ers that are 
radially e)q>anded Into intimate oonlaot . with the perforated casing compress the 
subterranean fonnatlon. 

5 40. A method of isolating a first subterranean zone from a second subterranean 

zone In a wellbore that includes a perforated casing that traverses, the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 poisitioriing one or more perforated tubulars within the wellbore each Including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wallbore; 
15 radially expanding at least one -cX the perforated tubulars into intimate contact 

with the p(»rforated casing; 

fluididy couplirig the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 . tubulars. 

41. The method of dalm 40. wherein the perfected tubulars that are radially 
expanded into iritimate contect with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of dalm 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43« Themethodof claim 40, (Mher comprising vibrating theses 

zone to dem the radial passages of the perforated tubulars that are radially expanded 
. Into intiniato contact with the perforated casing. 

44. Tlie method of dalm 40. further connprising applying an impulsive load to the 
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perforated tubulars that are radially expanded into intimate contact vrith the perforated 
casing to incraase the rate of recovery of hydrocartions from the second subterranean 
zone. 

45. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing and a perforated cashg 
that traverses the producing subterranean zorie. comprising; 

positioning one or more solid tubulara within the %vein)ore; 

positioning one or more perforated tubulars within the wellbore each ntduding 
one or more radial passages, the perforated hibulars traversing the producing 
subtenBnean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wiallbore; 

radially expanding at least one of the perforated tubulars into intimate contact . 
with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulara with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least, one of the perforated tubulars with the produdng 
subterranean zone. 

46. The method of dalm 45. wherein the perforated tubulars that are radially 
expanded into intimate oontad with the perforated casing compress the produdng 
subtenaneari zone. 

47. The method of dalm 45, further comprising vibrating the produdng 
subtenanean zone to Increase the rate of recovery of hydrocarbons from the produdng 
subtenanean zone. 

48. The method of dalm 45, further comprising vibrafing the produdng 
subterranean zone to dean the radial passages of the perforated tubulara that are 
radially expanded Into intimate contact with the perforated casing. 
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49^ The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate oontad with the perforated 
tubulars to increase the rate of recovery of hydrocartxins from the prbdudng 
subterranean zone. 

5 

50. A system for Isolating a first subterranean zone from a second subterranean 
zone In a wellbore that indudes a perforated casing th^ traverses the second 
subterranean zone, comprising: 

means for positioning one or more sdid tubulars within the wellbore. the solU 
10 • tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
Induding one or more radial passages, the perforated tubulars travsrslng the second 
subterranean zone; 

nieans for radially expanding at least one of tlie soDd tubulars and perforated 
1 5 tubulars within the wellbore; 

means fdr radially expanding at least one of the peiforaled tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the sdid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the second subtenanean zone within the wellbore external to the soM tubulars and 
perforated tubulars. 

51. The system of daim 50. wherein the means for radial^ expanding at least one 
of the perforated tubulars Into Intirnate contad with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of dalm 50, furthw comprteirfg means for vibrating tlie second 
subterranean zone to increase the rate of recovery of hydrocartxms ftxxn the second 
subtenanean zone. 

30 

53. The system of daim 50, further comprising means for vBrating the second 
siditerranean zone to dean the radial passages of the petfbrated tubulars that are 
radially expanded into intimate contad with the perforated casing. 



94 



54. The system of dainri 50, hither oomprlslng means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into Intimate contact with the 
perfected casing to increase the rate of recovery of hydrocart)on$ from the second 
subterranean zone. 

55. A system for extracting materials from a producing subteoanean zone in a 
weDbore. at least a jK)rtion of the weDbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more spfid tubulars within the wellbore; 

means f6r positioning one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; ' 

means for radially expanding at least one of the solid tubulars arid the 
perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact wKh the perforated casing; 

. means for fliMidy coupling the solid tubulars with the casing; 

means for fluidtcty couplingf the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55, wherdn the means for radially expanding at least one 
of the perforated tubulars into intinmte contact with the perforated casing comprises 
means for compressing the producing subtananean zone. 

57. The system of daim 55, further comprising means lor.vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 
subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
Fadlally expanded into intimate oontad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an Impulsive . 
load to tt)e perforated tubulars that are radially expanded into intimate contact with the 
perforated casing, to increase the rate of recovery of hydrocarbons from the producing 

5 subterranean zone. 

60. An apparatus* coniprising: . . 
a zonal isolation assembly oonriprisii^: 

one or more solid tubular members, each solid tubular member including one or 
10 more external seals; { 
one or more perforated tubular members each indudiiig radial passages 
coupled to the soHd tubular members; and . 

one or mm perforated tubular liners eadi including orw or more radial 
passages coupled to the interior surfaces of ^ one or more of the perforated tubular . 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular • 
members are fonmed by a radial expansion process performed withtn the weilbore; .and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the weilbore. 

61. - A method of Isolating a first subtenanean zone from a second subiterraneaii 
zone in a wdlbore, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubulars 
25 traversing the first subterranean zohe; 

positioning one or more perforated tubulars each including one or more radial 
passages within, the welltx)re,'* the perforated tubulars traversing the second 
sutrterranean zone» 

radially expanding at least one of the soHd tubulars and perforated tubulars 
30 within the weilboie; 

fluidicly coupling the perforated tubulars and the primary soU tubulars; 

preventing the passage of fluids from the first si&terranean zone to the second . 
subtenanean zone within the weilbore extemal to the primary solid tubulars arid 
perforated tubulars; 
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positioning one or more perforated tubular liners vyittiin the Interior of one or 
miDre of the perforated lulMilars; and 

radially expandif^.and plastically defonning the perforated tutelar liners within 
the interiCM' of one or more of the perforated tubutars. 

5 ■ . 

62. A method of extracting materiais from a producing subterranean zone in a 
wellbore, at least a portion of the welltxNB including a casbig, comprising; 

positioning one or more soBd tiAulars within the wellbore; 

positioning one or more perforated tubutars each including one or more radial 
10' passages within the wellbore, the perforated tubutars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 

fluididy coupling the solid tubulars with the caslhg; 
IS fluldiclycoupHng the perforated tubulars with the solid tubute^ 

fluididy Isolating the produting subterranean zdne from at least one other 
subtenanean zone within the wellbore; 

ftuidicly coupling at least one of ttie perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or more peiforated tubular liners within the interior of one or 

mora of the perforated tubulars; and 

radially expanding and plasficaily defornring the perforated tubular linere within 
the Interior of one or more of the perforated tubulars. 

25 63. A system for Isdating a firet subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioiiing one or more solid tubuiare within the wellbore, the solid 
tubulars traversing the first siMerranean zone; 

means fdr positioning one or more, perforated tubuiare each induding one or 
30 mora redlal passages vWiIri tte wettwre. the perforated tubuiare traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubuiare and perforated 
tubuiare within the wellbore; 

means for ftuidldy coupling the perforated tubuiare and the solid tubuiare; 

> . ■ * ■ • 
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means for preventing the passage of fluids from the first subtenBnean zone to 
the second subten^nean zone wthin the wellt)ore external to ttie primary soRd tubuiars 
and perforated tut)ukars; 

means for positioning one or wore perforated tutuilar liners within the interior of 
5 one or more of the perforated tubuiars; arnJ 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior (rf one or more of the perforated tubuiars. 

64. A system for extracting materials from a producing subten^nean zone in a 
10 ' wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 
means for positioning orie or more perforated tubuiars each including one or 
more radisd passages within the wellbore. the perforated tubuiars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the 3olid tubuiars arid the 

perforated tubuiars within the wellbore; 

nneans for fluidicly coupling the solid tubuiars with the casing; 
means for fiuidiciy coupling the perforated tubuiars with the solid tubuiars; 
means for fluidicly isolating the producing subterranean zone from at least one 
20 other subten^nean zone within the wellbore; 

means for fiuidiciy ooupfirig at least one of the perforated tubuiars with the 
producing subterranean zone; 

means for positioning one or mora perforated tubular liners within the interior of 
one or more of the perfcxated tubuiars; and 
25 means for radially expanding and plasticaily defonming the perforated tubular 

liners within the interior of one or niKxe of the. perforated tubuiars. 

65. An apparatus, comprising: 

a zonal Isolation assembly oomprielrig: 
30 one or mors scM tubular members, each solid tubular member Including one or 

nkire external seals; 

two or wore perforated tubular members each including radial pasisages 
coupled to the sofid tubular memt)er5; and 

one or more one-way valves for controUably fluldidy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal Isolaticm assembly; ' 

wherein at least one of the solid tubular memb^ and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

5 

66. A niethod of bplating a first subterranean zone fronri a second subterranean 
zone having a plurality of producing zoties in a weDbore, comprising: 

positioning one or mora soTid tubutars within the wellbore. the solid tubidars 
traveling the first subterranean zone; ' 
10 positioning two or more perfcxated tubulars each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid , tubulars and perforated tubulars 
withh the wellbore; ...... 

15 fluididy ooupl^ the perforated tubulars and the primary solid tubulars; 

preventing the passage of. fluids from the first sid)tenBnean zone to the second 
subtenanean zone within the watlbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdhg zones that has not 
20 been depleted to one of the producing zories that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or nrtore perforated tubulars each Iriduding one or more radi^d 

passages within the wellbore, the perforated tubulars traverslrig the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and the peribrated tubulars 
within the weHbora; 
30 fluididy cou|^ the solid tubulars with the casing; 

fluididy coupling the perfbrated tubulars with the soDd tubulars; 
fluididy Isolating the produdng subterranean Tone from at least one other 
subterranean zone within the wellt>ore; 

fluMldy ooupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing flukJs from passing from one of the producing zones that has not 
beer\ depleted to one of the producing zones that has t)een depieted. 

68. A system for isolating a first subterranean zone from a second subterranean . 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tiibulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone: 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; , 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sofid tubulars; 

means for preventing the passage of fluids from the flret subterranean zone to 
the second subterranean zone witNn the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fli&ls from passing from one of the producing Tones that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore, at least a portion of the wellbore iriduding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means iot posftionir^ one or more perforated tubuiare each including one or 
nrxxe radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expancfing at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for ftuididy coupltng the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars wth the solid tubulars; 

means for fluididy isolating the produdng subterranean.zone from at least one 
■ other sutrterranean zone within the wellbore; 
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means for fluldidy ooupling at least one of the perforated tutMjIars wtth the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has. been depleted. . 

70. An apparatus for extracting geothenral eriergy from a subterranean fbmwtion 
contaMng a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
nwe external seals; 

one or more perforated tubular members each indudihg radial passages . 
15 coupled to the soTid tubular members; and 

one or more perfected tubular liners each Including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process perforrned within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone inchiding a source of geothemnat energy in a wellbore, comprising: 

25 positlorung one or more solid tubulars within the wellbore, the soHd tubulars 

traversing the first subtenanean zone; 

positioning one or more perforated tubulars eath Including one or more radial 
passages within the wellbore. th^ perforated tubulars traversing the second 
subterranean zone; 

30 radiaDy expanding at least one of the solid tubulars and perforated tubulars 

wtthh the vyelbore; 

fluidldy coupling the perforated tubulars and the primary soltd tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weflbore external to the primary solid tubulars and 
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perforated tubufars; and 

posiUoning one or more pefforated tubular liners within the interior, of one or 
more of the perforated tubufars; and 

radially expanding arKl plastically defonning the perforated tubular Dners within 
5 the interk)r of one or rriore of the perforated tubutars. . 

TZ A method of extracting geothermal energy from a subterranean geolKwmal 
zone in a wellbore. at least a portion of the wetlbore including a casing, comprising; 
positioning one or more solid tubulars within the weilbors; 
10 . positioning one or more perforated tubulars each including one or moTB radial 
passages within the wellbore. the perforated tubulars traversing the subterranean 
geothermal zone; 

radiaily expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the soM tubulars with the casing; 

fluidicfy coupling the perforated tubglars with ttia solid tubulars; 
fluididy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothennal zone. 

73, A system for Isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the sdid 
25 tubulars traversing ttie first subterranean zone; 

means for positioning one or more perforated tubulars each Induding one or 
more radial passages within the wellbore. the perforated tubulars traversing the second • 
geothermal subtennanean zone; 

means for radially expanding at least one of the sofld tubulars $ind porfbrated 
30 ttAMilars within the weObore; 

means for fluMIdy coupling the perforated tubulars arid the sblid tubulars; and 

means for preventing tte passage of fluids from the first subterrEinean zone to 
the second geothermal subtenraneari zone within the welltiorei external to the primary 
sdhj tubulars and pefforated tubulars. 
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74. A system for extracting geothermal energy from a subterrar>ean geothermal 
2onB in a wellbore. at least a portion of ^he weUboie including a casing, comprising; 

means for positioning one or more soTid tt^lars within the welibore; 

rneans for positioning one or more perforated tidMJlars each induding one or 
more radial passages vMMn the welibore. the perforated tubulars traversing the 
8Ul)terranean geothemnal zone; 

means for radialiy expanding at . least one of the sofid tiAulars and the 
perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isdating the subtenranean geothenrial zone frorh at least one 
other subterranean zone within the welibore; and 

mear» for fluididy cbupBng at least one of the perforated tubulars with the 
subterranean geothemnal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular numbers, each solid tubular member Induding one or 
.nK>re external seals; 

one or more perforated tubular members each Induding one or more radial 
passages coupled to the sou tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the. solid tiAular members and the perforated tubular 
membere are formed by a radial expansion process perfonhed within the welibore; and 

wherein the radial passage of at least one of the perforated tubular membere 
are cleaned by further radial expansion of the perforated tid)ular membere wWtin the 
welltxTO. 

76. A method of Isolating a first subterranean zone from a second subterranean 
zone in a welibore. comprising: 

positioning one or more sdld tubulars within the weHbore, the sdid tubulare 
traversing the firet subterranean zone; 
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positioning one or more perforated tutHitars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially e)q)anding at least one of the prifnary solid tubulars and perforated 
5 tubulars withth the wellbore; 

ftuMldy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first sUblenranean zor^e to the second 
subterranean zone within the wellbore external to the sdid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial e)9ansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

15 posittohing one or niore solid tubulars within the wellbo^ 

positioning one or more perforated tubulars within the wellbore each including 
' one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubulars 
20 within the wellbore; 

fhiidicty coupling the solid tubulars. with the casing; . 
fluidicly coupUrig the perforated tubulars with the solid tubulars; 
fluidldy Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluididy coupling at least one of the perforated tubulars with, the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials froni the radial passs^ of at least one erf the perforated 
30 tubulars by further radial expansion of the. perforated tubulars within the wellbore. 

78. A system for isolating a first subtenanean zone from a second subterranean 
zone In a welltxire. comprising: 
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means for positioning one or more solid tubulars wlthfn the wellbore, the solid 
tubulars traversing the first subtenBnean zone; 

means for portioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages^ the perforated tubulars traversing the second 
subterranean zone; 

means.fbr radlaBy expanding at least one of the solid tubulars and perforated 
tubulars wRMn the weUx^; 

means for Ruididy coupling the perforated tubulars and the solid tubulars; 

mean$ for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perfcxBted tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A system for extracting materials from a producing subtenanean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the produdng 
subtenanean zone; 

means for radially expanding at least one of the soUd tubulars and the 
perforated tubulars vrittvn the wellbore; 

means for fluididy coupling the soUd tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the soDd tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenanean zone within die wellbore; . * ^ ' 

means for fliMMy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubUters by further radial expansion of the perfbroled tubulars within the wellbore. 
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